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mm i mam ^la><i fmm i/^ f§5T mm #as mm cm ^ mr cmcM ^FsR'S 3 *rtfm mat 
mm m mm i mmtwsjm mf^rnm m >[fmm^ ^mr cmmr« mimmmm mar fmf m m mam 
^mm mst wmr cm 9 m m i mmarr m mst f%f*ft mm ^^arr mrmr ^mrntfr 
m i mtm mmm mew m°m rnmir^ c^c& fmm i mrm rn^m mrr wimos mt'® mr 
m mimar ^timmfmM ^ mfw mfmcvs jfmm 9 m mm i m-am mmnmr ^rirnimsorr <mc6- 
rnrf^wmr m^r cmrnmHMrnmmmm’iwrnm mrmmmmmm i 






i i %r wk ^ <t*f c<w ? 

* i cmrt m m ^ v 'i^ ^rr-wgfmr f% f% ? 

« i mim ^o‘®fr *p*fws f^»rw cmm mi mt felt ? 

8 i *rt®RM *tafoos wrc*m mt folk ^rr fkr i 

wr. ^ Mn>^r^' «r?r § 

kwm 'af^»'<fi>c<i» 'fslffo w^r (^m<pr- wimk ^s<i# ^ ^t 
4 w (k> ^silw w^r) i 

i I ^ ¥^<1 mr f^f^s C^T ^Wl ? 

’fleetest 

*t) m ¥#i<r mrr ¥) <3t<r er% mskimtj wrcm m*or i 

* i frcm «w mm mr wmrrn c^sjimmiT ? 

fim i/va ^*r -»\) i/« ^*r 

*t) mm i/\a ^*r *r) wi m# 1 

« i ^rarm ^'ik cm> cm? mm ¥smk wr m ? 

m> cm kf *ft m m *r) ^ cm kf*ft m m 

*0 fm cm kf*ft m *iw ^) cmsr m *Tk *®s \ 

8 1 c<m ’r^'fi'oo mmm*t ¥<cm emit wwm m ? 

m) kmm mik *r) m3w mik> i 

*0 mr ¥) wf mik 

<2- 1 kmrm *ta1ws mt mr cmm ^Tc*rrfr m ? 

*t)-m ^mr^msrkkftmm 


* i *r 


^m§ m. i i ¥ 


vS I ^ 


8 I ¥ 


(? I ¥ 



i *rH1 « 


SnSft'G c*r 5i*r ^ fc>rc<i ^mt^mti wnr ^ ^imr *mr (ttqmw itkt 

•pj f^fbfvg ^T 1 s ^"’ ^jT tw# *tMT ’ ac T 3 Tr (Cereal grains) l ^(1wts*f WHT '*f T U *^->1 d°i<q 

(Field crops) I <^->1 c=l-a ^ulu 2f^TC^ ' 5 TC S: 0‘ ¥C¥C5 'sfK '^F 3 T S T (’ffS', ^pft), 

fsfa osfK, *prt<t ftt), ^i*r wr (^t, ^pjsr), o®*r ^r»r (y#^r, ypmffa) twtf? i 

TlRt WW<1 ^Ttr^ *TK 'aMFoV| | <rt^TO*l<r ^ *P>IW<1 ^1W 2|T?r Vo% 

wfes m ^?r «rrw i *FRr ^t*t fc»rc< ^ ?rc?rre ^r « 

I Fg’sf <TC¥^ (Millet) <rt fN - « I ^5fMW C^ ’f<tifc>C'o 
Ff^Kfr <re<t w<m<i fr&m «tp <rc?r^ i ^ ^sf-ro? \ait wht 
*p>t<m<i R«fRi''B«rw m wr ^rr i 

ww* ’tfsrfb^o, ft^ fefRt's Rmrr<<^l , *tk sj^fe;^ <r4rr <rt?^ ’ti^r i 


'srt^r <pji=i 'S^' !> nnw« c#M=t 






(Grains) « 

W( (Cereal) ^tf=T i 


♦ TTfirr »p' ^ <rtcs ’ti^r i 

♦ WPftWW^l 


W WW* WHt (Grains) ^pRt 'Q 9 f3 9 fTf*l<T ^ fe>TC<l W ^?T TKT 
^p-w (Cereal) ^T l ^I^TTOT?^ '5jfwk*l‘ THT '*F 3 T«T £ftfsj% (Gramineae) TT C 9 ftC?rf^r 
(Poaceae) 9 rfrf<lCtf« i ^rtd mwMT V>TC«« SR3T TRT WW<1 ®Wf 

*|^ti C?f*f I <Tt°®TTC c fC*f CTfB - 5T3<p5' (Total cropped area) ' 5 T& WH ^IW '‘TaWl 
£TI¥ So TRr ' 1 Trr (Cereal) WH | ^RrrtOTF'f TKt WW<1 ^1W ^C¥C5: 

i I m (Rice) b I ^ (Oat) 

3. I T^T (Wheat) S I C®tM^ Tl (Sorghum) 

b I (Maize) lr l TlW (Barley) 


8 I f^Tl (Proso millet) 


S I (Rye) l 


(? i <P1^T (Foxtail millet) 


<ik«nl(.n(.*r TFif '?ftc 5 T5' 9 #srW 's ^s, < 1h , i (iSS^-Sb) 


wra *rkr 

'Stfslfl (^Bffa «$«) 






bbo 

iiSb 

<#T <IT W 

i* 

V 


b 

b 

fbtl 

iV 

Xi 

wi?n?r tt 

o.8o 

o.8o 

^<11 

o.8o 

o.8o 

'SMIHI 

b8 

8 b 


*rpr >tr<l R's|?i I «Tl=f 

sWH'fW’Wl I 

I TK ^TtsF 2 pTK TRt *kU 1 % C« 1 W % sA'C-s WC^ I WT°v*iT Wlb ¥C¥C 5 I 

'Sbb'Bf 8o CJT.fsf. C«IW 8oo C^f.fsr. | | <P«1<P 'S C*Tf£=T R'»'S a I f*fW 

'SW 5 J=T I ^flC 5 ^ 'ai'8'o ibrf& W Wlb ?TC?TC5 I TIW 9 lWC 8 lTC« i ra‘ ’C 9 T|vbl¥ 'qRl<p«l 

(auricle) ¥C¥d I 

TTC 5 ^ GSkWPW 2n = ^8 l C^#'S 9 Tl% 3 T (Caryopsis) I *ft*T C«1W 5lt§®T ^?T I 

Ft^T 8pfl*T'® (Starch) 9 lf§’b l STTC^T ^TBTPg‘ c Cs S WTsifl^iTr ^if^PS' I 



fssr-i 


* 


■srk <pji=i 'S^' !> nnw« c#M=t 





























R£RR 'oi'8'o 8f& 2(WI% ?ic<ic^ I Wl- Triticum aestivum, T. durum, T.dicoccum ^R° 
T.Sphaerococcum I %a£|RR <tT '%\a CTfeRR 4RR T. aestivum stWlfe - Rr 

crw ft«fR wr rir i 

rr rto?r rrs Rira era i rr fraiR strir rtrt rsrr, ra Tt^rrcrar ^r ^h 

'o'olil I Rts'Tfaral' T. aestivum R'Sfffe’ fafosi WRe«R RTRTRTR RCR RTC4 I 


fer - r 


RlRT <P J id=i-a RWl>&tR 
<p i n r i j nCi>Cii c^pf i 


WicilfelR RSRR I R&RR *tW R^TIstOr RtRICR 'RlCR I RHT <p j k.«1^ 

rax ^gfe r*rr j-wera c#r i rkt, rm ' s rrr rr$- rrI; RsRfe rtrx fera 
ws^fi fttR rrt ' s t'osf -sTf^ra rtcrx rxr^'o rr i 


tsar - *0 


Rr ' s r#t ^ rw RfeR 


Rr 

Rlf®f 

RTR R|R R<^, ^ 

^fe RR*IXT 'S-£fi> 

'RRRSfft ifi> 

8^RtflST 

RTR RM4I R<^, HRR 

^fe RRRXT itf-'SofSj 
^pr®ft 'sfi; 

*8° ®TRt 


<lll®f (Barley) 

Rlf®TR £<i'3a|fa<p r|r Hordeum vulgare I RlfR 'SR’^T'f RHT R^RR l W RXvRTCRCR ajR 
rmrir r*r i Rife rhi crcr- ^ rr i Rife wirx $Mfe rax mm w.disiicum 4R° V 
//. irregulare. 


tsar - a 


slt<R^(Oat) 


( Arena sativa ) I RXvRT0i£R fe CTfeR sfRfR® RSRtRX ffelR RTRTRtR 


'srt^r ^%w c#P(r 









cmm (Sorghum) 

^<n9a|f^<p M^T Sorghum vulgare I •Tf s T C®fl¥l¥ ( Jower ) I 

4MM<r w M^r « ’fs’nf^ mm ftCTw wn*r t<r i %r ^prrc^ 'aifus 

wtk mtbmb- %r 's iwr 

3 T^ttC 5 ra‘ 2f®fl1w ' 5 m s ^J - S.cernum 'Q S. dochna. MvMCM*! MMJ 5 '® 

S.vulgare (M S. bicolor 'Q MTT^?T I 

wrtOT (^torm mmi 2n =io i b mu i ~m - 

(MfltbMMT, ftet^ Mf ^TM, MCM M MMb I 

f 5 *Tf ( Panicum miliaceum ) 

fEM?T •TT 5 T Proso millet I fbM^ MHl WTCo^ MM P. maximum M’C MPT 

sjs^ro l ^ MPT 0c>Ri'B'»lc<i fMfM MPT (Guinea grass) MW MiMlw i 

MvMOTM MftMMT CMW fi>MM MM MPTW I MMTT, T>RMlt®T, WMM2M b MfMMjCM 
fbMM MM (MfM ^M I fbMM CMMMPTM MMr 2n = itr, Ob. 

MlWM^WM Oo-ioo CM.fsr, MM - CMfMbMfMM I 

%5fMMfMW(MM%, Mfl l 


mTsrT (Bearl millet) 8 fcrsMfMM* MR ( Pennisetum typhoides) 
MMMMPTM ^fS>lH: 


MMMMMtM 


*rtf3ft(%) 

J^(%) 

CMlt> ''aT 9 t"*tf^ 


MR 

SS 

\r 

O.t? 

800 

Mr 

S* 


i.s 

Ob8 

#T 

Sb- 


8.G 

Oh>S 

MW 

bS 

ii 

*.<t 

o<?R 

mmmim 

SO 

ii 

O.* 

o bo 

fbM 

bib- 

io 

i.i 

obo 

MlbH 

Si 

io 

O.t? 

Ob-S 

Ml^rMl 

bb 

io 

8.0 

'saa 


<p|'S*l RT fBtfarH Rcn'C (Foxtail millet) 


1 £<]v9s|f^<P> MM Setaria italica I is>o CMW iio fMMM m-w I fMpflM b MfR^MMM3 
MMM I 

CMMWPTM MMt 2n = i8 . 

'MMTM siWlfaMMlM S. sphacelate Mt \«io .... 'Q l 

W (M#bMfMM | %T fMMTCMM (.SUSM Ms I '“flM b ?lc®r <1 MT MT1M, MMM, MM, MW?! b 

^R«T ft oho (Common millet) 

MM Panicum miliacum I MMT WWMtfM m-w I 


'srtir <pji=i c#M=t 


8 

















































Rcn'C (Little millet) 

^<ifaa|l^<P Tffsr Panicum miliare \ *flT l W^Tl^Wat'S <p<u.'a 

^TfC^ I <P J 1C s 1'fl CTTTTT bro-tr(t f^FT I 


6 


■5T& *P J 1°1 c#m=t 




*l|<^|'83 ^TTt?R 


i. 

Tfs'TTOTC*! 'srf^r <pjit«i^ '5rc s 4T c^f*f? 


(^) f&*TT 

(t) <rtW 


(* 0 ^r 

Or) wtr 





(*F) 2n=i8 

(t) 2n=^8 


(*f) 2n=08 

(R) 2n = 88 

vO. 

C^K *tfC5 *R*lTf C^f*T? 



(<F) WTR 

00 fN" 


(*f) 

OO^tW 

8. 

aWH gfigfif^- <js?|f& ? 



(^) ^f& 

(t) volt 


(*f) 8f& 

00 frf& 

(t. 

<pf& fofe sftsRT 



(<F) T. durum 

OO T.aestivum 


(n) T.dicoccum 

OO T.sphaerococcum 

<b. 

TiHt <p j u s i3 c^ihUJcvo^ ^Trc^lV ’rf^RN c^f*f? 


0*0 *tk 

OO ^ 


(* 0 ^r 

OO 




'srt^r <pji=i c#M=t 







sfT?r atwtf^ 
fU.il (,s? I "srCMT (3¥=T 
*1^¥l^'&W¥l¥¥¥i 
^©T^rT ¥FfT§ 

* Oryza sativa 

* Oryza glaberrima 


4 *rfr c*iw^t 9 rf^ 

♦ sfrOT t¥f%^ ¥f¥fi>fa ¥<=(¥1 <F¥oa ¥i¥or¥ i 

♦ ¥ts'TtOTO t f ¥TOT¥ '8¥ r ^‘ ^Iwlbir <PfK,'o 'dWOTiT I 

^ ¥tot¥ ^nwrwr <pfu.'® sworti ^tio^ 1 

¥tot¥ olt ¥orre, 4®oTr ^orr § 

¥>) s.fofpf (Indica) 

¥) WHf¥¥¥ R ft¥ (Japonica) 

5 f) ffsifet ijft'H (Javanica') 


4 1¥¥ ^tajwtfer sr^H er¥R ’fT#r ^ ¥tot wr ^orr i 

4l%t¥ *rr oot f¥f%^ ^mt%¥ ^^orr: 


?#f§T 


; WHT WH I 


% ,5 ls|®tlf^m «rt 5 r 


^tm<t ’iws 

(Photo sensitivity) 



\®>+\ 



¥ 5 1'£>'?i 

~¥*f <F| u<| ¥¥ 

~¥*f <F| \0<l ¥¥ 

orf*r 

W¥ 

¥>¥ 

%¥ 

w*r 


¥¥¥ 



=T¥t 

¥tr&t 

=T¥t 

<sf«r 

w*r 

¥>¥ 


w*r 

¥'S'Ht 

w*r 

c#r 

¥>¥ 






% ¥M 


<pqr)^T^t 


¥TOT¥ ^T '51W \5f«RT ft 5 ? I ¥TOT¥ ^aal^fp CSFTPT (Genus) ¥T ^Tt*^ *Tf s T 

(Oryza) I ¥TOT¥ £fl¥ *<?fi> 2fWl% ¥0115 I 4¥ ¥W CW *fi> ¥fOT¥ mf¥t¥ 
^¥ I ^OTT^OTT? 

* Oryza sativa 

* Oryza glaberrima 

oryza sativa ^¥ ofS' C¥¥ (Race) ¥T tg«T-2t®flf%¥ ¥W ¥R«TT0T0 r l‘ D%¥T 'Q WlMf^T 

¥orre i 


fer- ii,i* 

¥R¥TOfO‘T ¥5; WftTa¥ ¥t¥ ¥0115 I 4*r¥ WTC^¥ ¥W ^fstWlf^a ¥t»f¥T ¥¥t- t%¥¥, 
WMf¥¥¥ <3 Wl«l¥¥¥ WtO®¥ ¥W ¥f¥ ^5¥ ¥t«fe ¥OTC5 I ¥f5 ¥lf^a Wf?Ta¥ ¥W 'Q 

¥Kl¥ ^5TW¥ ^TfffWo W ¥t»% ¥OK^ I 4¥¥ ^TNWJ¥ %%0s ¥f¥OF WT ¥l¥ I 

CW - 


¥T0t¥ m¥t¥ ^1¥ ^TTC¥- 


¥l$r <pji<n ^¥1wt¥ c#M¥ 







































(^r^gKtggR- (%rrt%m^T) « <?rtc<rr gn (csf’O 

w*r *rH - wsR *rTCT^ ^fwtx*r wf^ (®Tt%*ffl®T) 

w «#iw *tk - ^fm grc^ wra - c^tKt's m, <i#rf$t<rr, wiw wt, 
o»rn i 

3, I gKlg 'a|^ J llw - 

CTKI^t - '5dWtv*t W5s 

- <fS<f at<rr, ^rf^<r# 

<fm^ - <pM“ csrfBt, ^#ifer 
s j 7 ra _ - ^Riiii®r 


fer - is 


o i « ^ (*tfsO 4<r 

«?, - ^rifww wfa 

«?, *re; - nr#, ^t%r wfa i 


srt*T¥tc^ 

>tm *tk ^TiwFtft or»feM ^5? §H atw , ^wtwf^r, ^Ttrfpr « srftriTt^ i 
^s<t c^fferr « wmtw wra <?#f i am fgw >wci>ai <w 

'Q ^ix®rtOTc*f i 


?t?®rlOT<m mt*T '*Tf f fT afa I af^ i3OTC*f gR TTftm 'SR 5 ^ c.«i C*R ml Rt¥ •Tt I f*iG> 

wrwr i 

i i Tis“Tiwd*f ' 3 t^ 5 =t gR ur wt R¥ I 

* i ^rtOTF'f Rm wr%t Rm wfa <tc?kr 1 

a I ^ts'TtWd*!^' STR do% >5tfca RRR RCaT 4a RR CRR RR=T RR WT 

rrri 


8 i crr rrt rt 51 % rrr i 4t rt 5 % rrr rr rt w*?r fcrRfm- ^gr rtr 


<IWR CTfi> ^3# wfe 
RR ^o% ®tfviC'o f^f%rf 


d I RR RR RRCR 4Rm RtRRR f RC<M RlRR RRC5 I 

b I <iai||C«l CTITj ®tfe sffR So% ©tfada Rfa»| -? W^a RRRR^R I 

g i rtr waiK*n^ wirtIrt 4fRcm RfRRR wht rrt wim crr fRcm rr 

gcRR ux.ii cgf*f i 

RtX^TttgRT RRRRfRRR<FaRT: 


RR 


r|rr (^twtg c^r) 


gR^tm ( ^twtg^) 


V 


'srtir <pji°i ^rikims (RM=t 










ioS(? 

wm 

fr'm 

hi'bb'O 

c<rrc<rr 

^bod 

'bb-oS 

wf& 

ioo&s (CTT& <pji^I °io%) 

iW!» 


’ff^rn (smr/^oo wtf^) 


^rsm»tT^ 'auNi^wi 

^pK.'a^ 

5RT 

t>|S=1 




<tA 

8.* 

^.8 

RiSPm 

c6.0 

b.cv> 

C^.C^ 



i.'b 

<\.\r i 

f*Mt%1 i£|«T|Ph 

b.O 

8.5i> 

8.h> 


0.8 


*.8 

5 !lWfX 5 T 

O.o 

*.8 

8 .<t 


i.O 

i.o 

i.8 

(.oRm 

<t. 8 

8.0 

'b.c® 


4*rtw ^s^twiMr c*r w^>®i=tt OT^hr *nw <4 ^ ww^ctt lat^rc®? *ifiNT'T ^rfa's c^f*r i 


(Activity)-. <sjf*pm qtzm mm? 

< p<p‘'i i 


s> 


'srt^r <pji=i c#M=t 












































y wrt ® *R*m- 

0*f) c^f»r («f) w*r 

(*T) 0*0 TTlt 

0*F) CTK# («f) 


O. 


8 . 


a. 


<b. 


(*T) ^rr 0*0 *r *rt 

^TfCT!' 2(1% <P«1*H C^K C'lC*!' c^f*t? 

(^) ft*T (%) WMH 


(*T) ^rtOT*f 

^TTOT?^ C<FR *rr OT wf 

(< f ) wt%*r 
(n) c<rrc<rr 

Fl^T CT^T'Sfe^ ’f&STH 
(<F) i.8 
(*T) 0.8 

C^>K sfTW 'Sv 'STlW? 

C*f) ^#ifer 

(*t) m# 


0*0 oiw 

^ ’’ff^TH J 1<K.C>Cil c^f*t? 

(*0 c<rr*rt^m 
0*r) c^Ht^m 
fo (sfl^r /ioo sffsront^w)? 
0*0 ys 
0*0 8.8 

(*0 

0*0 ®rf% t nt s r 


io 


■5T& *P J 1°1 (% m=t 





♦ scrc^ '5T^ cgf^-c^rm ^rrsr ^rc^s ^rmc^r i 

♦ w crffewrw f ' Iw tf$<t> vots’t 'Q ^rc^rtf^fvot wwir w?r« ^tt^c^t i 

w s w ft?w fwrr<i%ra ftwff^ ^wpu ijfkwr csiw crffew^r wr wr, 

CW*T- 

(<P) WHtTW (Season of cultivation) '»i^ J ilw; 

(*f) WfW C#^ (Cultivation technique) ^"pilM; 

(^t) WfCW 2fC?Ff®f%rat (Photo sensetivity) WPflW l 

mi<nw t%*i ^iw c^t^r 

FTWITW w\y\ 'ai^pilw W WW £fW 'sft> «TC 5 t '5f 5 t WT W, WT - 

(¥) CWW (Boro) W ^WI%T W W, 

(*0 wr&*r (iUs) w#w>rfH w wr, 

(n) WW (Aman) W ##f w wr i 

C«^T^5^t w 


Hto'w w c«tw ct Wr 

*IW J 1*)(.<l W i JtCTt ^Tt^TC^ 
(W3T W^?T I 


*TC«W W C«1W CST W ’TW WW WTTW WC<F CWW W WT I flWsW WTT 
^TW W<T WtW ^T ■'SffvrC '0 WTT (SW WC® W I CWW W WWT 5fW M*f§I ^55 
W lilt CThjOr W Wr WT?Ta WT <#T CWW WT^T WC® W I W Wtt<Ws CTfST | 
CWW W 15TW % TlC‘S-si <P 5 1‘1 J l<iu>Gil ct*l I CWW W WIT - 


(^0 ch^t cwrr w, 

(*T) WW^T CWW W I 

OT% CWW W iltt ' 5 TMT s r ’WftS i£)fg(®f W?T W5T WT I ^sfTW' Sh> <p«i*i^t«T CWW W 

iW^fewr^ftS CT-sTTW^ltc® W I 



fer - iff 


^*r wc^fa 

^Tl^T W W CWTtff ^TTC^Tr fewW I WI<Ws So-ioo ffcw WtT *lfwt^ W I XT# 
S inisjer W7T fTsf WW 1fef5T WS I WlT^T CTT^X WW W^u CW% <3 WW^T 
WTffW Wt WTC5 I WWT WTiTfefSTWT I WW 'STWlft C«fW CTTST l 



tsar - is 


ct wr c«tw -fepw -srhT 

*1W ^TSRT #5f1^- -SJWTFI^ 


w ^tpt c^iw few ¥hT wr ^tsrrsr ^rc^h ‘51^ wr ^rhw wr wr i wrw wr 

"W CTTTlft C^IW 'fit CWlff (i^.o-iSo ftr) ^^TTb ^TW I ilt Wt WTCW 2f% W*fefW | 


-sfe <p j i a i ^■ !> n‘iw« wtw 


ii 




wr?; c<rm w w cwt fwR frrw rsr era wcr w wr crs- wwr i 

rw rci<t ^wr w*r crr w, wr w*r i wr otIrr cwft « wr%t 

£|RR WT^ 15R RR RR I '5TT 5 T*T W'l'fl WlRW CR'Sl WR R^Rls*! CRM RlR RR ^'S» 

wr i rr wsr^r rtw wr w ' jt tf^®T wr w i rtw wr?t wr fBR*r, ^jwj 's 'SRfsR i 



fe - is 


mtm C#^T (Production technology) ^IW 


fiwtr c#wr 1%%cr wr<t fiwtrcr wr wra f?Rwr ^crr w wr § 



RRT WT (Broadcast rice) 


wR «« rwt w wi ftef?rmwr wtcr cwrr wr wt i cwrr wr fwr 
w® wr, wrr- 


(r) cwitri^r 

(*r) wKt^im 


aw wr wt ^rttf-i£i®®r 
ROT silica W# Rt*t 

w w SRa ®w ^?r 
s#?r WW w 

'StfilC'® M«(|5R RfW 
WT "5TT RR i4OT> 

■'ttfe Wt (Deep water 
rice) W 5TT I 


CWTlW^T (Broadcast IUs) 

cwrr wsr wr WEter w Rifes ^»?r wffe® fir w wn own ri^r wr riww® 
^w fwr rcr fir w rr i wr *(crr rircr wf*R crf <rw rr i cwft wr 
RTRRRs fefiktl CRRT RR >4R° S<p% CRRI fe§R WT Rtlfes CRKT RR I CRfR CRlR J l 1 lil 
W&R WT fo<iRi° (Dibbling) WT RR I Rlf& lb<M *tf& f>TCR RR RCR RfCR Wsf ^‘ , f i W 
fefe RCR I 

CWTtWH (Broadcast Aman) 

CRTRT WR WT RtFMfWT 5ftW S’feR RRtRfR RW W RR I RB RtfR RTCR RTCR 
Rl'S RRT RR R#sT Rtfes >§CR WRT ®tft w> CRTRT WR RfR FIR WT RR WT i-SCR R»R 
Rlf^R WT (Deep water rice) RTT ^?T I Rf5 W ’R RfWs CRR RIW WT (RRT 

WR WW R WW Wt«W WfR WT (Floating rice) WT I WvRCWR 
WRfR°sR fwf&, Rfw^, ffwr 'Q RRT CSfW R'S'5-R'SW iX|RW WT e#T ^?T I 


cwrr WT WTRT WW <1 RRR wrfw WR^Wbs fe|RR 5R WW I iXI^RrrfwT: 


is 


<pji=i 'S'RI'ims cWr 



















rimS cwrm 
wr '*rtrr i ^ ^rasfws 
ftwWr w 
WWTR'srR chit's 


cwwiR*(Rt 
^TtOTF t t?r wr <t*r 
WFT I 



(r) crht^r + M'simfefm 

(R) c^Ht'ari^r + ^trferm 

(R) (^Htwi^r + ^fetm 

(r) <wtwr + cRRtftferwr 

0§) crkt^r + lw/^r5Tfetm 

C^t^lt RtRlTtR 

wr ^ crtcrt o s«w rtrI; c^t^rr wr w rtr i wfw® flwwiR m 
^wr w wm ^r -(sifvrcvD m cim w ^r i (R%r rk « rk ^wrI; crptt 
cwr ^rtw «w?r ^rr twr rt w ^trr crptt 
sfscH^s wsr rtrr crptt mwt^i crptt wr rtrr ^ ft fwr cr%t wh® w 
cw w rtrr wr wr ^r i 

C3i*fi"i5rt\!s*r 

'STT5- ii)1st®f WR CRMT W^RTR WTT RRWTR wfws CRtWf RRT 3R I CRlKT W^RTR u>Ml 

crkt w^rtr M*ftr w? cr ^rr® - 

(r) wr ^foRR stwr w 
(R) ^R^ws'sifwwr ww 
(n) rtrr ltwi®r *<?-*<? far cro?rir 

(r) rtrr wr CRf*r w 

(®) W&^WlfTO^Ml^TO(7IW2fi» 

% sA js cr%t w%r wsr rtrr wrh3 cRm wr rir 1 

crirtwr RtwrWr 

CRPTT «#T RRt RPvWRTR WTH RR W I ^T-^nt WT WTT $SWR W W ^T 

wfw cam w w w Rcwa-fecwi wr R#r rr 1 cr%t wrrrw c^mt wm wr 
ktrirw rr crwt rr rt w ^wrt w rr fes rr i r%t crnt ^ rirr rtcr 
ww -^tk w wr 's rSrr ferm^n crkt wr wr <rcr crnt wr wr wr 
<Rf*f w Rt? ricst w^ 1 rwcrr wr w crnt wr wr wfe w w^ 1 

cwrh 

cwr rh writ crnr w w 1 w ij’^r# wirrir RfRWr w fetWR cwr wr 
< fl©r rW's rrt rr 1 ^rr W RR RR I 

^[M<T£j«)!^*M<( Rs^ (2fRwf 

WRR WTR%1W %f%C^ RTRR FRCR 2fRR ^ WR Wt W RR, RRT - 

(<F) WRT fe-W (Photo neutral) RR RR 8 fR ^RRIWR W ^RT fWRR Ml W 
2j«#a RR RT I R«Rt RR RRT R^R ^R# RRR Rt RRCR fR ^'fR R^R I 'XIRRRW 

RRR 1%jRi RR (Periodically fixed rice) RCR I RfRRTvR WT^*f RR ^R W^s= I ^ 
WR RR W %f R W Rt RRT CRW RRR W^f I 

(R) RtcST fRR% RR (Short day rice) § 4RR RR WRR 2f% WfWR W I RR 
RRRt M#^fwW#^fr-W^’ltfRW I 

(Activity): sMRw r#*/R ( Reduction Technology ) ^FpTiIfl WR 
OyfhR'vM' RRR ti?R° RW - /W / 




<P J 1 a 1 C#M»T 







i. 

(zffn^nwrnm? 


(^) ^ 

(n) oit 


(n) sf& 

(n) afs 


C^TiT WT3TC5T ^*n%T %TTiT ^T5T? 



(3>) ^r^T^tfl^T 

(n) n%»nt s T 


(n) ^rit®ff^ r nt s T 

(n) ’fs^ntn 

vO. 

C^r *TK C¥K 1 *H^0 


(^) ffhr 

(n)wr 


(n) 

(n)%» 

8. 



(^)WT^# 

(*0 ntF 


(n) csr 

(n)^nt 

<t. 

C^K nfCT<r nt5 >KCt>C5l ®wr? 



(^) cnrnr^rm 

(n) cnrnr^ntn 


(n) cnHrwm 

(n) cnrsrrnH 

<b. 

c^h nm ^fi Fm 

wr^?r? 


(nO cnRpsn^r 

(n) cnrnr^ntn 


(n)^p%cnrnrwm 

(n) c<r m 


i8 


'srt^r <pji=i c#M=t 





♦ TfMTOT?^ Wte'^Ci^ ^T <PTC® I 

♦ Rfepj ^TOTWfl^M^JJl^^CiRr <t s <K'« I 

Ttv'TTOTC*!’ SRIW 1%*T WTC^ *fK -flC-MC^, WT - 

¥) ^r%rwf^ 

*r) ^r%r ^[dttIw wr^ 

?T) ^f?R> ?MiT%T W^O 

Ru> *qlc.«i>a etlo^ sf*ft*T fiW 1 ? Scgi^ Re'll I 

Xt%l 'stlos^ M*f3r 


fiPft 4^rw?r Ffa wr 
wtwsr w wtw 

i 


iX|«Tf^l¥ WT Wf^W RW ^t%r Wl'a ^T I '5rlXTOi¥ OT*Krt% ^Ts^lW ^f%T 

wrc^ m rot snw i ^ ^r% wf^ 

^rm^m ^rrw iot'M 



fM - iV 


i i w^g m#^ri 

Rl W, 2fj% - R.o Tj^T | 

« l *n*T ^fT^ ®F?T 'oft; CRC«T 9 fC5‘ l 

8 1 c«rw^ <aft srn ^¥wr w i 

(t i ’fmsr^ i 

'b i c<mt 'Q c^rr^ ^wr^ri 

SI 



fer - ici> 


^t%rwrc^^ 

c<rrc<rr 

c^Ht^m 

c<rr<>rr^rm 


cBfn, fcmr, c<nM 

f^a 1 %, =Tf=T CsrfBt, ^tCeTT CTT&t 

^nsrrt'T 

^*nt®r, wMlsrfSr, fet 


^rixr^ cw^r ^t%r ^rrc^ wm*r zr<t xwx cwm '® e rt^ <z?iz5 ^ fwm 
^(.ilhl fe¥C5 (?T®c,«ilc,<p ^t%T WF» ^T I ^T%r ^a Wl'a^CRS St^rK M*ftr 
R03? - 


ifi- 


'srt^r ^pft Ss’ttWM c#M=t 




fer - 


il C 5 BT 2 fj% $..0 - O.o iS^T I 

* I 4<Ftfm mm m I 
«i cm i 

si wwrmr i 

c 1 1 *rK *ncs>* 5 1 vi*i mw c^lw ®WT I 

b> I C#T C#T WF» iXl'TW fmfaR mi 'ai gift's ((?PR C#!f 'Stfe WR 
mrKfl^T) I 



fer - 



« 

\ 5 T|^»t 

cmrmR 
cgr^rr mrmr 


^i'sHl, *flf?l¥l«T 

*mm, mrKflrr, i 




mrrcmr mp mm wiw cm Wf mn M*ftx ?m\ mm 


^T’Tpf \3 •spa I 


^s¥%ftt^S' s bTlfW 
Sft^fg- vQTgfST « Sfcp 'S'SR 
*tCb i§i I 



i i mRmrm^sf's ^i 

* i mmcm iximr^rm mm c*r mt mcmfDw ^ cm 

mm i 

«i *ftw m «ftc6r 'Q m mm i 
8 i arfwm mr cm <jfi atmr m i 

<t i m ’tr <m toq f^f ^Tfsr «rm i 

b> I mm 'Ssri 'Q ^Ob<i 'S®r*i ^TOb iSi l 

s i cm, cmr, m ® ^mr mm#r ztfbcmmn 


f53T-$A 


sticks m 

wtcm »w 

c*r cvii^cv) mwrm 

mRmrr /c 0 $ 

F|f^«i| 


cmcmmt^*r 

8 .(t-<b.(t 

mm 


?? 

O. $-(£.(£ 

fmr-<r 


')•> 

8 .(t-<b.(t 

%*n%r 

8 

c^rnr«n^*r 

(t.(t-' b.< 2 - 

ijnlosM 


?? 


f%mt¥ -bi 

mm 

cmcmwt^*r 

'S. o- 8 .o 


ib 


'srtir <pji=i c^M^t 






























®tl(.^)^ «rfsr 


c*r cvTl^w ¥i^wr'?rtTr 

■?FR"srti3t M#?r 


s 

'>’> 

©,ff-8.ff 

^rwr 

v 

?? 

8.ff-ff.ff 


1% '5fl?' ci> 

')’> 

©.ff-8.ff 

2f5l% 

io 

cirnt ^rm 

ff.ff-©.ff 


ii 

')’> 

ff.ff-'Jj.ff 

»wir 

ft^Tl<T i$. 

c<rrc<rr wi^*r 

8.o-ff.o 

*tt# 

i8 

?? 

8.o-ff.ff 

wtf^t 

is- 

?? 

8.o-ff.ff 

■•rtft'^HK 

f?T i© 

')’> 

8.o-©.o 

^tf*r 

is 

(<m\ 

8.ff-ff.ff 

■*rr<'St'Mi'«r 

f?r iv 

')’> 

ff.o-©.o 


'Sfl?' ic» 


ff.o-©.o 

Iwift 


c^Rr^nt*r 

vO. 0-8.0 


^i 

')’> 

vO. o-8.o 

©<j>rt 

1% iXI^ ©>© 

\5rrn 

8.o-ff.o 



c<iic<jr © ^n^*r 

8.ff-ff.ff 

tf tff 

ff 

M^r^rm 

©.o-S.o 

tf^V 

'STT^ - V 

Mcirwi^*r 

ff.ff-©.ff 

^f?r*n%f 

^sn^^sn?' ^.o 


©,ff-8.ff 


frllf *Tt*T 

c<iic<jr, ^n^*r 

8.ff-ff.ff 


(Activity): WfZ&W ^IT^wf^F^T I 


is 


'srt^r <pji=i c#M=t 
















































































i. 

'STRRR' sqR ark's* “’TR 'Q RT'sTHRk’f? 


(R) ?TR RTtST RM rrt 

(R) rr rtost 9 fM 


(R) rr rrt rrr rtcr 

(R) RRRKRMRRr 


^1% WftRR RKRR RR 'Q RMfRRR? 


(r) rr rrr rm a# 

(r) RRR^RfRrRRR 


(r) rrr^rmr^ 

(R) RR KR 9 IM R^ 

\0. 

^SR RK IRK CRkjW Rr r<R RK? 



(R) (RTRlOTt^T 

(R) Kf&R C%R 


(R) (RTRtwmCTt’pr 

(R) KtRTRfR 

8 . 

fRR-R RtKR CRK W Rs ? 



(R) fR RlR O 

(R) IrkIR ivo 


(R) 1% KIR ^ 

(R) fR RtR So 


ib- 


'srt^r <pji=i c#M=t 




*.(t «rt=r ^ 

♦ rtctr 9 f%m t^R rir rrc® RtRRRi 

♦ scrc^ ffw ^rmc^r i 



■ft$T CRW ^§3 CRR R^RfR RR CRW RR RR ?)TR ftCR R® RR I R1W ^T <3 RfRf 

^sRtlw rr 4R?. rrzRr rk rtcr’ i rh rk^r fR%^ ^1 % rrst rcr i rrr 

^srirgrr wrt ^rr rrir *(r?; i 's Snai MRotjR %fco rr RTcir 
I twMw csrfBKar# ^ «kr «TR wr rir - 


3 I RRf RRIR (Seedling stage) 

3.1 ff% ^RRlRR (Tillering stage) 

o i RRS’ RRIR (Stem elongation stage) 
8 l RR?R CRt'&i§SRRR RRIR (Booting staRR) 
d | ^pTtij^RRR RRfR (Flowering stage) 

'b l RRf Rft RRfR (Grain filling stage) 

S I RRRR; RRfR (Maturing stage) 


*T^T 'Q 



RfRR ft®r 'OffjRi'o R^RlR RR CRW RRRfR RR RRf RW R^acm >4R '^)<M<t s lR 
RCR I RfMlCRRf rsjstIc.'or RR I 4RR RR WlffoR #R 5 RR3 | RlRR Wfo <3 

WRlTRlR CTT^pRsR RfRR twB Rf«f<R 3R I RRR 1w RR RTl^R #WfWH 'S’R 
4R RRfR>l\C4!R (RRR fRSR R*R I 4RtR'fRf^^f% RRtRRfRRRR C'r'SRf^Tf: 

3 I RtRRRtRt RRtR (Seedling stage) 


#tW RRm RR R Wf&s 
wr rr crw ^f*r 
^rrirr ®<r r^tor rr 

Rw rnmsRFRtRfmRR 
RgiTgR i 


ff$f RRRR RR 'of RffRo ^ 3 ?flR RR CRR> ^jf*f t> 33 RRR RF 3 ) 3 RtR RR RW 'OfRtsJCR 9 F|Rf 

rrst <kt 3R i rirr RRf rr^ir <rrr fR^R w rtcr- 


(RllRf (Rt*( 5 f : 'txt 

RfSR ct 1 rr : «o 

crtrt rrr wf^r 


(to f^R 
8o ftR 

: 3 ,( 2 - - Vtt fRT 



rr mm cmtR cstw 
msrnmmRUm^fRRm 
~?r i ^f*r rr mm crr 
rm amt rr i aR# 
•I'O'i Fim i 


f 5 sr - 3 ^ 


3 I '^f*l^S < 11 1 i ; f < lRtTT (Tillering stage) 

mK ftcir c^rfbt c«iw ^Rfw ^f*r wr 3 ?r i ff*r «tH c^ *fKt wtf ^ra - 1 

¥RT | 'tfgf R^RRR 8 o - (to f^Ff ’’R Rf 5RT CRfRC'fR 3o - 3(2 feifR 'SR; 5 ^ RfR 
miW ^f*f ^SRIWR ^T®f ®<F 3R I CRH RH WlffoR ^l<i*i<pFT 33° fRR 3!?T CTfSfW# 
(to-'bo feRR RIRlI; ^f*f ^SRfRR C*fR 3CR RfR I >i?l<l1<p|=T ®TRf RS^T ^f*f ^RfiTR RRTT 
#5rf'S f^fSTRTTO I 



■fea - 38 


iS> 


■fpim 'S^m'im «mmr 





£fT?r ctct f^r i 


'Wi*il is 1 r 1 (Activity): tftZW ^fw ^T?f <pvB? 0f^^W C^TftW 4<f° 

i 

*tk ^ 5M wf$\ « ff*r 3 tw ^iw ^t i wr^ 

^kt<Pl«T v,^o 3S«T ^ kW ^1«T 2TI¥ (t(t k*T I 'i?l<lt<p|'T i'bo f6r*T 3£=T '5M 
g>f*f i§^ < TT<T*T G^RTTT 2ff?r St? fkt I C*k ’kkt (,<l J l<l ^vnfk® ^?T 
^ra' ^R'scnit'o *ik ' s tT's <rc<t i 


'S | gf% *Nk (Stem elongation stage) 

ak “kkr g^s ®w ~%cv i gkr keg ^rfkl; ^KiRi^ «nw i 

<jf*r ^rwrsrtkr ak <kk fkt w?nfg w i 



fe -^fi- 


^ CT «R^tTT f^T 

^rm siferr ^?r 
wtw csrtw 
i 



8 I <pk& C^IFS k’v^ffirT "kfk (Booting stage) 

*tk ko?<t c*r ^r^i¥ f*r ^tm zfferr w ^?r c «n^ wf$\ <r?t i *rR 

^tpt i^o fkr ckkgk (to - ^o fkr <iiic j i?, ^k^ cents' < ®^ 5 ' ^?r i 


fer - ^ 


*tk ww<i $«rtm gfc w ^k^ c^mt w?$\ t<k 'swt^ i ’trw ^k^ c^mt 'aprsm 
¥tfk^s gft k ’fife kk% ^r t<k ^r *mr i 


( i I TpT tj^rftvT ’kk (Flowering stage) <TT ’kk (Reproductive stage) 


i^o fk'^t'T 
*ftw?r f^r «t^r 

fkt *1% OTtrlfr^ : 5t?T 
srtw i 


<Fk^ ck^ ^R^k «<f c«rw %rr Rfe^w <kk wr ^rm i gpr 

^^ffgsr ''Stfe ^f%k ^rr ^r stTCT kk ^?r i #wk v,^ 0 tkr ^r 

kc 5 ^ ^r ^<13) ^.j-'sc? fkr ’kk ct¥Tdi¥ : 5j?r i 


kar 



'to I gW gk «kk (Grain filling stage) 

ak ’kkr g^t : ?j?r gt ^h> i ai^; *ttjk io-it? fkt cttftpi^ 

i 



fer - ^tr 


^o 


■sk *p j i°i c#m»t 




^ I (Maturing stage) 

sfrc 5 ^ ^ ipr w?$\ c^ wht ^ ^3¥r ’tw wi%rr *tk wv$t 

fcWM fiMfbvo I *tt^ 9 fW'5Rf ^(t-'SXt fW *IW CTriTW^W^I 
[&^] - 




'srt^r <pji=i c#M=t 





(w) *fi> («r) 

(n) sf& (^r) 

c^r OTt^or fm 'sft^t Wff omtcn^ ^?r «rrw? 

(<F) f^FT (^f) C50-80 f^FT 

(^t) 'Sd-do fSpT (*T) 80-^0 f>FT 

vO. sffW fwK i$.o f*FT ^C*r *pf fceflm (FratF ^vs-ftr-H 

0$) ifr-Ctf f^FT (*T) ^d-Vd f^FT 

(^t) voo-85- f^Ff (*T) Vd-do f^FT 




'srt^r <pji=i c#M=t 




♦ srrc^ wfsr fMr^r ^s wf^r 'e^sf^rg - ^tt^c^t i 

♦ serein '5Trr ^^rn^T ^s -5Trr c^r^w wre^Tr^rr i 


s rfara"®?f*r Wi&i 

®nwr wif*c ct, wf^t wfsie® *rnw ww ®i*r w ^rr i ^rw# % 'Q % wtw *new ww 
'»1®f w i ' 5 iWtft rsljF ®tft c.'B's w ~5W wf ^fl?r i ®w c^rewa ’tif^r faf*?® we® w i 
i 7 # *ff®r otT's^k, < #r 4e5er 's iieB^r ^e=T oK i fw^f M*fti ester f^rc?r ®rrw 
*rtew sdsr wr^ wre® 


¥Wit?r sff^r 
¥Wif?r wf^r 
%stf^r 



?rm ^t#wr 
ifm*t®t<r®t 
grw , #t<r®T 


o.oo OTVfsr. 
Oo-Sso OT.R 
Sso-Ooo CT'.'fr. 



fer - oo 


*rrcw sf^r fa<rt>c*ra w j-'b ft> ®ri'Hl®rife 51^ 'Q ^ fer *riew s# £®f? we® w i 


#r-*r W5i?r <#rc® cw 
c^fe ®ri%5rw aw 
■sfwx fte c^cs fe?r 
<$%r Wltwrwn 


*rrcw ^sp® ^rrew wr t®f?r we® ^er ftw cw& cim^s? <jt %r <rT5Tt; we® 1 -#r *r 
fs#!^ < tt1%e® o^5 c^fst ’tfIreT'f sSfer , ®e s T w ^reu ffw cwe& fe?r ftw ^Ml; wt 
?n?r i ^ 'WW w?rwi¥ ^[c?r 'sfwrr f^e® ^e^ i 



fsar- oi,o$. 


‘ffWWffl’ Oi'GTrf 

?T5it wr ftw ®mMT ®^prw w cwrer ww erwr ^tms 


®n^»rc%5r- 

CW¥t1% - ¥D? 

^8 


sj*r - s^rfl; 

8v ^st 

cWftOTt^pr- 

feeiw - wt*pnf?r- 

^^fSt 



r® 


'srt^r c#fW 




%r c*tm 

xcxx fix fxcxx xxtx w fxfxt ^xrcx ^xx xx fix cxw wr xtx i ^rxtxix % 
w x 4txrxix ^x 8 ^xx £f% cx#r ftosix w ^o xtx xcx xrxxx wt® ^x i ^xx 

fXCX C ac tt s ^ i T XX fist WIX C'T'S¥T fW XX i 



xcxx ^sx wx cxc®- xcx ftetx w® vo% xfcxixxx w®r xrxr ws i ^x xx xcx 

XXlX X°XTt XX XCX iflX° ^Ic'ST-fl W5X XCX I 

%5r®=Tt 'ftsft 

xrxxx® fix to? fWoMix xcxx fix ^xxxx wr ^mr, xx- 

(x) ®xxr fTstwr (X) mxix fTsrw 

(x)fxxftx®x (x) xtcw Itwf 

fletocilx wfx ^ 'Q CXT'S^'W XI f3 J l'- , z?r W ^xCX tier's “if iax° fx]? J l w tf|‘ w 

%®rt ?i®t's«irfej% xxxtx i 

^Ix d'o 8-efij fix’ x^ fex xxtt wxrcx fT®r®'X ft®fx xxcx ^x i wr xafao ^xxix 
otXXfX ^I'st'B'lf <3 XtCXM' diet's*! r ft®fx XX XIX I i3#f f®WT ?l«r'® e ir ft®fxx Xxfx XfXT 
WXCXt: 



f5sr - 08 


ftStoMlX XlXlX % i Xtk(io fx5tX X 8 IxSTX) 

ftc$fx xfxxtx § x.<2- - o.o cxfe 

^xx « xtxrtfx ^xx 'Sffx’co' fTsrw Mx xxcx cxrxxrx xtx srcxtcxx xxxix xx x i x^jxx 
'Q w ^xx ■'St'fx'co 2f% x€x 5 tcx ifcxf$T cxxx <rr w xxsfxt xtx srcxtx xxm$ fxcx i 

’rfxFxr % ftxwix f -xrlv® xtfx cxf fe® xcx, wix xxx xxcx xx i cxtx cxxix 
xtwr xcx ^r%r ^tx xxx^tx wrx*f cxmcxx xrx^r fxcx xx i 

FlXf O XXXXP' 


ffltiilWlH’flfsXf 
TfiJs cxiwf Xt XI® OoCT 
xrxix I 


FlXtX XXX 00-8(2- fcxX XCX XTXCX of CXW W XtX I ft®f®Xt C«f^ 51X1 ^itCXlX 
■^CX XtfX CX5 fex XT# fofeCX CX'SXT o|«T I 5(Xt iSXXotCX '§ s 1(.'® ^X XKo CPTST Xt XX5 
CoW XT XIX I XXtSCXt CX& CX& 'S^#X XTXTCX xlw XX I XX 0®MIX PX PX XXtCXX 

cxx xxix xil^cxt xxix ftpfex xfe®- cxrx fe® ^x i 


xxcxm 

ftsf®xt CXCX XX ^itcxx PX W ofxrxfe W»X of wfxw CXW XX XX I W®X 
XX wfxx ^xcx fexfex xfx XXT XX^IX XX CXXX XXC® XX I XX xfex xtxrcxi CXM 
Xltx X^CX XX CXXX XXC® ^X I xxtx CXXX ^xtx - 


X# CXCX X#X X X^ - ^0-^(2 cx.lx. 

'Sft CXCX 'sfix X X^ - i( 2 - 3 o cx.fx. 


xfr <pji<n wMx 


^8 




Ft<rr cam w w fa®rfas- <ra cam RmB- ^?r i st% *-'ofl> ^ 

ma mr cam aac^- ^a 1 aiar cam calm #terca ^rtm ataia c^rt^m ma caca 
cam asca ^a at frozr caarcaT ^c=Tt i 


fer - 

aiar ^-vs ca.la. aitca cam aaca ^a i aiar catmta ^t#wr ^a era c^f*r aca 
(f53r ) atesffa^aam stfisn^ lafrar ata 1 

aiar camaa <jca faatfaB- ata rata aca faca ra i 




a? 


■srt^ ^pft c#M»t 






msr#® ^?r? 

(<F) o-Oo OTVfsr. 

(*f) Oo- 8 fi- OTVfa. 

(^T) Oo-'bo OT.tsT. 

, u _J= . -Si J=i-u C 

(^) Oo-iso OT.Isr. 

CnTC^T CTPJOT nTW W WT TWSf«r <TRGO ^?r? 

(^) 

(t) ^8 ^sr 

(n) ^st 

00 w*f5t 

c^h '&^sf mr <fi®t c*rm wt ^rr?r? 


(<F) iflistWK 

✓ u\ Cl . . 
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vo i ?r. 

8 1 <F 












1 *, 

4 

i n, 

o i «r 




’tfri.'b: 









1^, 

4 

i*t, 

vO 1 

8 1 *t. 

(t i *r 


i.B: 









i *r, 

4 

l*T, 

VO 1 *t. 

8 1 *T, 

<t i^r 











i *r, 

4 

l^, 

o i «r, 

8 1 *r, 

( i 1 «r 



'Str 


'srt^r <p j i°i '^' !> n i iw« c#M=t 



’fsr, 's <p|Sg^ t> 1 ¥ 

Tfv'TlTO?^ WHt < P J 1 S 1 J 1\G$<1 ¥W 'g§T 'S 5l¥ *|¥t Ji"'»H«Hl»)ii | < Tff¥¥ 

w»rw <rr ¥tf& c^r c^rmr^f ¥t (^tw wt¥ wfes ¥rCT¥ ^?r ¥t i 

f¥s ^ 3 ^ SsfftC'© WlWfWtW ¥¥, 'Q <Ft^C¥<f ¥|¥ WT ¥t¥l ^tX^Ttt'fP'f Wff^<f 
^r, 's <fi^t ¥orc5 1 4¥<r wc^ ¥^f¥ ¥i^ri¥ w *ttwrr wus $*i^f sj^fe- ^m 
wr RGiic^ i voit *i*r, 'f&r 'Q ¥i¥ ■>i<p«i'or «n« <m ^s«t wi® 's ^ <> rf i T*T 

2 f^l%¥ ¥TG¥ ’lRlfi>'« ^'S¥t ¥Wf¥ I ^’ff 1 l 5 T C^H C 1 J 1 \«, C®fC*T 1 %C?T 'of ¥>¥f ¥¥^t¥ I 

’fit c*fw ^it ’®rt 9 tf*r #t 's ¥tc«r , #f^o ^r ii¥ ^TffiFRr 
¥«Tf C#^ Wf*TC\s ’ft¥t¥*T I 


fef iblr, <bc& 


i 


■snt ■ 5 FFT c#m=t 




"J“ IQ?** ^RfrcRCRWlRfa 



RhRlflitR T.aestivum 
siwtfer rrrt c<rfft w 
Rtw i 


♦ ^T'S < Tmw J Tl 

♦ ROT^R^R^OT^RlROTl 

rr rrrkrot Mt?r rrh rkt wt i r^rtotr tf^iw rr wkot rr q 

'R^pOTtR CR3RT R«lt? I 

rr ot^r® Rfaft Rf%R 4f*farr 's rrt ^fOTtR sw 51 rirtr rot^r i ottIrr r^irotit 
RC55 $<R<m RScifU-'i (Euphrates) 'Q IjTDRR (Tigris) ^R®TRR I ROT tSsRlf^R 
OTTMT XfRRRT ! tRfR\ IrH ^RTRRR WlRCRT (Jarmo), R^RR RtfRR (Karim shahir), 
fi>R RlRTR (Tepe sarab) I sfltR RIRRT, $flR OT° IrRR R*il'£'® (Carbonized) RR RRT 

9 rt'8¥T CR^ I W®OT, RR W®M aJlfR RRR I <t^l(.*t RR *flR?R RRtlw ©tfi|(.'® RR^® 
^T®T I 

fR%ft SjWtf^R Rftffb'fo fsRRFR I 
fRfeft Rfofrf'o 


stwlfw 

%^#RtR 


?#f§T 

i. Triticum aestivum 

Common wheat 

2n =8^ 

<pl^ t'oRl'SI ■>1i| 

2. T.duram 

Duram 

2n=Sb- 

IrIrr rtrot 

T.dicoccum 

Emmer 

2n=Rb- 


3 . T. Sphaerococcum 

Shot 

2n=8^ 


4. T. monococcum 

E incorn 

2n=i8 

’}’) 


RIOT i^ 8f& £fWth®T®‘ i8f[> ^3R-2iWl% ROTR I OT RERT Turanicum RTER iflRdt; iSR- 
£fWt%RRT I Rtf% R^S'CSTt ^^f-sTsff1% WNTTCRTRT I 

RftRtERER T.aestivum sJWlf^R RRKR CRf*t RR RTCR> i 

fssr -So 

*fc5Rr*fi'® fa<M 

Who ftRRRR 'S 9 R RR ROT WM'of RRR I RR WR®R RERT ERR# RtRlR, 
RlRTR CRRtfij ^RR^ fRRR RRT <MG 5 1'3 KR I iXI'WhST RTvRTEftGRR RR^R ^TR ROT Wl 
RRROTRf I ’oft RR RIOT WRT OTWb® MfRT ^R^Wt^ ' 

ROT RERlRT, CRTERR, Rhs*T, RHR , RRR3R, RRR 5 '®’, ^TlRRR 'S 'SfR^ Wl'OR^R (RT5T5f5~ RtRT 

crer?; wir wert i Rot rrirr whofc*' ^t^r >®irtrrr wir ot rt i Dott t-scGwr, 

CTTRllRRR, ^Rd^OT 'Q WhoR^ RtWRtft IWiR 'S RRRRfRSS CWRlR RR WERT I C&R# 
WTEOT RR RERIR, TTfRft, RRwjR 'Q ^fRRiR RR WRIT I 

RRER 7 fOTTR (2}%o RR OTT RtR: 

il ROT RTRlR R&R 'RRRfER 

<F) RRR (soft) RR 2 RTRtR gl^R 8 o% OT RR I OTR I (OTlft (lRf&) fR^ (RlR 
<ij<ir® OT l ^ROTR- T.aestivum 


Rt& *p j i°i ^s,RR?ra cdRR 












^TtWF'f bfa'fo 
wtwsr ^ wrr <r®5rtCT 

'srfw TSfsrfstWT =T[« 
4MC6> I 


4T°'TtIOT c f 5 tW4'4= i t 1 T 

J 1C'»l*('SfS4, 
iS-'S.o C#Sf I 


*0 (Hard) ^r? »« gfik^ gf?wn 80 % 4<r <?#r i 'Q mt1% fefe w 

'sI'T I 'S^k<l c r- T. durum 


\ I 


V I 


4) ®n«T^t w ’tsr - t%rr, csttg^si^r, wtm, cBw#, (TTKi^m i 
*1) *TM - Wf4T, cmOFT, •ftfCB'Wt, 4144, WH 7 ^, wi4<i4, 4T4® , I 

4) fe:?flc<i4 (Diploid) - T.monococcum 
*0 dSjTgc^b (Tetraploid)- T. durum 


*1) K4|T?] c<i 4 (Hexaploid) - T.aestivum 



etk^ 4t4 

4I(.?^ Sw>^s| 
(ct.R) 

4t4t4 <k b ^rt4l4 

cs 

m 

’IW CTS" 3 ^ 

c^lw /*IW 

41*1*4 

ioo 

4W C^f& 

ioO-iob- 


41434 

ioo 



i^o 

<l<]<p\s 

<50 

4M44T4 

iofr-iio 


4<M<1 

<50 

4M44T4 

ioo-iob- 

i<J-^o 

<4H#i4T 

<50 

C4l4l#4b 

ioo-io8 


<p«ijH C4RT 


?? 

ioo-iio 


! tj44T-'b'b 


®n®r 

io(?-ioS 


4144- 4b 


3TM 


i£-ibr 

<J®1 l<M 

1 TO 

9 

iof-iio 

i8-iV 

®f£|% 

<50 

TfpfTW 

ioo-ii(f 



^TTDiC*! '5K^s Wf^W ^ ^1W (PTRfl%4T 4f4*T 4l%4 'SFlfstWl 414 

4£1W I f(W <3 ®f£(% WI4 %<T %<T W^fefWT #f 44C5 I ^ Wf4SM‘ TTv'TTOT*! 

*n?mr 444 4 Gift's 44 4«4il4®ii<r ^^jorm arts i wttct'ot?^ 

4f4<TO334 C=THT 4# W%T 44 $'W>4« WT^T'S¥l¥ Wf4 SWC*^ SftFtf 

4Z5 I 

’tC 5 !?' '8?F^' 

44114*1 4rX 44i> gftfftffwo 44 WT %44 4 I 44f4*r 

44 (§14^ 44 44 

i) 44TC4*I‘ 4CT<T 444 4C'tft4®H4, 2f% *14C4 (4% I 

3.) ^rn^rT ■feTrw 44 4ix4U f r£*f 'SFT^twr grcw i 

o) <#t 441 wr 44 4414 4t4 44 m 44 c^r^rtw 4m m 

44414 i 

8) CT^¥Tf5?rrw i 

(?) 4444 4444 , volte's 4t4tf4f44'3 ^mtfiws 4ft4 i 

■b) 44 4f5T4 44 ot ®ft>i'cvo 4fij44t^4rmF4 4<TT4t4i 


VO 


Tf& ^R«T C#f*f«T 





















































*rlc*S'fi c^rRr srK 'Q 

iosn, 

^otst >i<il>t§ «#T5r 
’#^5' wr ^rferi 



S) ’TOT m cvrl'^cvi sJTff^ IT t#f ^ I 

v) « >r<£$3, *rtwr *mr, ipr^rf^r^r^m 

s>) ^ fe?r ^ ^twr *rr?r, cwt's c^TTr i 

10) ^r ?rrs ’t'S'Q *Tt¥ i 

11) < T$ fi>CT‘C<l </<4>iM> ^?T I 

f^iw #T5T5rt^T ^ra^rr^: 1 

i'o) ^r ■wr^M ^t«t, ioo-iifl- 5R?ot ^#r *rt¥ i 

is) c^nrr *tk « 5t^T?r ion, >r<£$3. wr 

^mri 

iff) ^^w^fesrr^nif^fer's ^rm wr^rm i 

i'b) c<mt ^wr ^ttst ^r i 

(Activity): i. vfcw Rfaq $wlf&w *lRfi>R >< 7 ?^s# wy, ■?. Wf?WfUiP c r 

zFFm sfw wr&m zw fi^rl^'<p tt*r$rlwif Rrfr 1 


'*['& ^pft fe'll'ifH c#M=t 


8 




*l|<^|'83 ^TTt?R 

i . T. aestivum ^ ^R’Ut ? 

0^0 2n=i8 («f) 2n=^b- 

( 5 1) 2n=8^ 00 2n=<Ns 

Cj,. ^ 5 T s t3*T WtC^ Wl 2(1 % *I'bC<P C^fe? 

00 C¥fe 0*0 i'S-itf C¥fe 

(n) c<Ff$r 00 i’o-i’S Cafe- 

'S. ftu><l C¥K £f®fflw ^fsr IM «t®T FM'lf^ ftaft ^?r? 


8 . 


<t. 


00 T. aestivum (*f) T. durum 

(0 T. turgidum O0 T. monococcum 

ftrt5?r c<FHf& ^rora- wt'o ? 

(*0 <m^ (*r) tftrrr 

(n) (TTHfftm O0 wt’fft^r 


t£|^ <Sfft<[ 
00 i 4^<T 
(0 o >4^ 


F|^ WT ^Tt¥? 


CO * 

0*0 8 


<t 


■srO <pji=i c#M=t 





^ *rfr c*iw^t 9 rf^ 

♦ k^k^^kkm ^kk^w^kkkn 

♦ ^5Tot ^rrc^Tr^Tr ^s ^Tt^rr ^rmc^r i 

«tfa fro ft®f Ckk¥ <k 'oi fife's Flk kc^ kc^ kb kk ^T 'S kk kkfTkt kC^ 

twK w i kr kkt ^www ftwi^ ferc<t>k¥ kkg g% kfer W kk 
^?r i fares' kr kci^ £Tk*r krk g% kkkjk wre^Tf^TT kk ^cstt i 


fe-si 


i I kk kk (Seedling stage) % flk 'oi fife's kSTTfe k - fkt kk ^ kk|T 

fkkTR kCk I 

^ I g<f6~ kkb ^kTtkT kk (Crown root stage) % ft®f fe^ k3TTfe i'S-^o 

fc*k kk kr kc^ ckkk g<pj kw ikkfks kr i 

o i ^jf*l" ikkkt kk (Tillering stage)? ck k-3¥f<T k 3o-k? fkt kk kr 
^tw ckk ckk ^kTtfks w kk i 


8 I 3a)s g% kk (Jointing stage) S k5 'S<?-bo fkt <iit c^i if€^ kb ^ I 


^f*r ^rtwRr 
few w cks ^kfe 

‘S'sF^WI 


<t i 


'b I 


Carrs' kk (Booting stage) ° ^jf*T t^kfek fc*k kk CkTS’ ikkkT 

fetf gfi kk (Grain filling stage): feTT gt kik kk I 


*\ i km kk ° i k‘ <¥k ^Q¥k 'so-'set fc*r kk tht kim ^?r i 


k?<r kkt gfe w 4<t g% kkkr r^?r fk%cs krkr wr kt ■ g< i w % 

ii w w^k wk WTMgs> kfes kr i 

$. i ^k»^^^w^^wfeck<3J®fo^ri 


few 


wfes CSflW « 
%r taw karat kk kr 
(TW's git w?w?rw; kffe 
«js ^tr i 


wtwck^^kkfe%^wwWkkkkkcfe'3 glwKkkw 

kr i 


ksk kk km w(<r kkr wkes ^rkks? kk k » k wmwr 

CkTT k CkT OT k^T we® kt i 


b 


fe <p>i<n t^kww cfefw 




?rsr %r , 'SffsfC'o ^ ’fife ^wr csrt4 wr 4<r^ ^?r i ’fsr ’tw 

< tif«r ^mr® ^rr c«ror cw^ ’frc^ wfaw c^itth <twc® ^?r i 


’fsr ^ ^smrsmtw w ^sfe w ’tw ^pr^m ^ 's ’Ti^r *r<T<raK fes® 4<rc® ^?r i 



’ten-si <f% ’ffe, ?m%rr « 


4*fe 

’ffe (growth 
stage) 

•flc^rwr 




s-ii 

wmm wr 

* 

^[<pj f*fW 

is-** 

Tft^ 'Q <tlf^ C’Tfr OT'STTt 



*o-8£ 

7f|^ 'Q <tlfif (Tf^ OT'STTt 

8 

g® ’fer 

vO (t-'bo 

'STMM W1 Wf C’TW 'S C^TM 

l>)‘i 

a 

c«n^ 

- ^ 

-%r c<rt wr 

-f«T ^5fM 'Q (?PfBT 

GG-Vo 

C'T'S¥1 

<b 

WHT gft ’ffe 

So- &o 

’fff^T C’Tfr OT'S¥f 

S 

’fer 


WH 4|l5T 


W^ffirpT (Activity): *fir *tizw Rfea w ^iflzw *rt* r Rr^r i $fM> w *t*for tflzw w?pt 


s 


'srt^r <pji=i c#M=t 


































*1lci)|'Q'SI 

i. ’tCSRT 2WK ' 7 f^T?r ^0? 

(^) olt («f) frft> 

(n) sit (^r) jsft> 

9 ffror#1‘^¥C^^?r? 

(^f) w («r) flt^rw^ zramt 

(*1) ^Ttf=r (*r) smm 2 farm 

vo. %r c<ra- wt*f ’iHr ’#*!¥ ?<r? 

(<F) ^p-^<? fSpT (*f) voo-voff f^FT 

(^t) io-iff f^FT C*r) 8o-8<? f^FT 

(<F) ?£<ji; (*[) CATVS' 

(*1) (*Q ^ 


V 


'srt^r c#M=t 



-j- 4 Rt^^^rtRfR 



♦ rr ftrr RRfRR' r^Irt rrc® rrrr i 

♦ RR FTCRR sRfe R^RRTRR WRT <Mt'® RCR ot RTtRlT <p^i O'® RR(.<ll I 

rr fr rrMt rrh rrr rtrskrt ^rtcr ^cgR wr rcrt i ror RfR Irrtfr ' s wfa 
rsr®r rr wfR RRsTswr « 

i) 5tOT#s<3t$fMw 

3.) flRRRR 

o) RRRfRRR 

8) RlfR CRF 

(?) rirm, crrr, crir « %r w 

'b) rrr r#t ' s gffeim'f i 




S]F G RRtfR ^Sj> CfNIW 
■sr# rt frir ^rt 

i 


% 'Q RRTtfR % CRNTR R# R>r FfRR RRT ^R^g? I ORtRT Rtf&, CRCR R# 'Q iITOSr R#Co 
Rr oRr rr rt i Rcrr 'Sffr ji=m\s=i ^'STrt wn rr® RlfR crf Ircr wfRR crtr «r?5*f 
wtwt ^ ri ^r i ^tirtr r#r ^rr[^ crtrt rtrr ^ crirt ^tirr rt?rr- wfe® rotr 

FIR R^RTRTR I 


etfa 2)'S^S<P^| < ’f 'Q RtR RgrIR 

wfR Wfb'OM RR Rtf&R W 'RRfT Rt RlRMT %$fT RRR W31R F|R fw® RCR I ^ CRF 
RT3TCRR RCRT 8-(?fij F|R 'S R?| feR RCRR wfR R¥'® RRT RtR I >StfR FIR R^RlR RRR 'RTRM 
RlftSR RTCR WRCR Re's RCR RtCo ®T CRR RCF fRCR RTCR RfRR® RR I 

©rlRCo Mr R|R RCRtR RRCo RCR '®t ©tfR RSoR'I^H RRCR RCRTR RRR Rlffo RTCR fRfRCR 
fRC® RCR I Mr RtR 1T®T'S finflRfR, RRCRHj, firRRTR 'S WT RtR ©rfR Rgco^ RRR RlfE’R 
RtCRfRfRCRfRCo RCR I 


©tfRR Rlf& fRfCR RRR MR <RTCo RCR I 'SflRC'® C*lR FR CR8RIR RR RfRR RfRf FfCRR 
RHRRslt 'an^Ntfe R#T RRR^s ^CR RR® RlfR fRRRR ^RRT^Rl 


%0RT «JfraR5-rsr ^WST 
°l d-b-0% 

RRRgRRWR I 


%Mr 

RR FTCR \»Rr RSRR CRCR CRfR^ 'S ^ ft®f RMl; RRC® : 5JR I ffeSR Rf wRRR 
RRRt S(?-Fo% ^SRt RRRR, R^RT 'StlRC'® RRT'S R?.RJR RR Rt'SRt RtCR RT I flW 
RIRRSRR RCR iX|Rlt CRtfecR ^Sft RRCRR RRRSf R¥%C® ^R ^ff(RRRR R=R®T RfhR 
RRR (R'SRt RR I R¥%C® CR^feRR ^®RR 0-8 W RRR RRRf fR%R FR ^RR (?o1^ 
ftW fer ^RTR RRRR 0-8^ RRCRR RRRSf fRR ot RtfR fRR f^%(R fe® RR I ^oRR 8-4i 
feRR R(RT ftW RStRR I RSfTCRT %^R R?.Rlt fRRR R»(R ^(^(RRRR R 5 R®T ■^r < % RRC® RCR I 


ftw RRRRRR 


RtsRtPTC*R ^SRtR3(RR C®t«T|R5J(R RCoRR RtCR ii)R° RfrRtRSIRR CRRlRR (RR feCTRR RtCR 
■f)W RRR RRCo RR I RRR ^%RR R7R ftw RRCR RCRR RRR RRR RR I 

%f RRR^R 

RR f^IR Rt RlRc'® RRR RRT RR I fRCF RR RR7RR RR ^CR-R RRT RCRt I 


?5 


<P J 1 a 1 CRM»T 




Hfes ftw <m ^?rc?r 

■ 3 Tt 1 % c«tw few w w 
hw CT.fsr. ifw?. 

ftW cstw %®W 1 <$f 


ClIHl W 

iHlH'shf® 

^•Sl iflSlW (£tlH/-»|'B<f) 

eib^ 

CfeWtHt 

ICoHl 

fefSei e<mt 

(too 

8oo 


ifeo-citH 

8 oo 

Ofi-o 

fecial 

fefBei eiHt 

'boo 

( too 


ifeaClHt 

( too 

8 (to 




RfLJCil ftW IH <P<qc °1 Wfe® ftW llCll Hi wfes i£)lH»tei i<|13ft> Hi fes Hi! He® 

^ 1 wts*f ftw 8 -g ci/fi. hHwii «nw i HfiC'® ftw in <mc«i Hfi chw Hfii i i^ 
Hti ^.o-h? ci. 1 i. 41 ° ft$t chh> ?lc«t<i hi ^-o ci.fi. i 


fe 


Hlio® ftw tiw flw m w wilt fes - go ftw m wt hi i flw hhh w wren's 

C&H 111 , HHl IS - Ulna'S HT® HTC 1 1 

%r c*tm 

leu 'ft®F IfeU <M 0 ® r» t? | c^»<nt (Vitavex) 3 J 1 X Wilt ft®F Cltfe HI Hill 111 Hit 

in 1 enfe ftosfi w 8-<t aft=r cim gir hhhi hit hi i f®GTc®<ti wit cim 

Hiei ICH CltSl Hi ffll (Wire worm) HHll Ht H I 

hi ui^ii 

Hi Hi HC1 ^sl ¥H Cfe® HH 'llHC'® HHJ?; fell 'S ItHlfn Hi Held H10® HI I 

leu wfe® leircn wir leitst^ti hch ifiHi ^Hei i§ei-H wt hut i cn gfim 
fofk® Hen HfiiiHw 5 ! ciflwei itc^ i 

llHCll iffell: 


^fktH fer 
HW, ^wfkrHHlI 
iferw ia-^o fe *i?r 
^ws, wif% '»'S1 %iih*t 

ftfer HWtHsT HNao 

few wr HUH 

HW I 


Hen Hi 

Hen l9wH (e<ffst/‘»l'a<f) 

en>^ 

'AWlb 

en>Di 

$\3flH 

i^,oo 

b-oo 

( too 

Itiiiifl 

b-oo 

bioo 

Ooo 

4lfl 

'SOO 

^oo 

boo 

IwlHll 

b-oo 

bioo 

Ooo 

wr 

(to 

Oo 

yt 

feri 

*0 t 

^.o 

y t 


CHbgs> HC1 ^S'Rir <)'aTa W Hi Wfl £f¥e®l W UlHl H1C® HI I $$fllt HC11 
ootlRH Wftl £f¥e®l HU, ootlRH Hit HSfteH! bH^o ffe Hi 4Ht ltf% 4H 
\o#itsl fw®Ti leitcli h?-®o fien leu leifl Hie® hi i 


Cfeftl ®tl^H W HI Wffl £f¥e®l HI leifl HC1 HlfE5l HfCl IHlei fe HI I 


io 


cfei 











































fe^ftw<r*rw?r *w 

few 

wr ^fetf^rfeit 

R3 I 


< tlf^' (PTF 

igfffes ^sSfenT f^fTTo <p<i 0's ^T feff^T Cfe ffes | *tTC5 Ife 5 ^ 
(crown root) ^'S¥l^‘ ^TsiTT Cfe 'fes 3 J ^ I ^ Cfe fc=T '5^ 

f*f^5 ^SfenT 9 f^TC?T ft'alilfu C^ ^3¥l^ ’^pftS sffC^ fe^T 8 (t-(?o fi^T 3S=T 
fca 3£<T I Wtfes Cfe OTWt<T *pfet «TlWr vof ScMro 1>r=T feCT fes ^<T I 

©ffvrcvs' cfe c i T'S¥f^ ^ ^mtM w sfamt fet fes i 

'5ft 5 tM' i: f 5 R 

wfw <#r cfe <3 fet gfornt fet wp® ^t draft's ^mtM w <rtc^ ^ 1 

wfes sfeF® Ifestf^r fe?r «t f*T5r sr wr ^ri¥ 1 wfe» ^r®i^r o^mr w c<fr 
^ rt5 ^ «imsr ^ fes ^?r 1 ©flxc^ ftw <rfet<T ^ 4 <r oct-st? 

feti ^r®i^r k*t 1 'Sfffea Ifestf^r <?fQ?n?r ^ $$fei<T ^rf?r sform <rt?^ ^ 1 

^tOT sfer 'smtM ^55 ^*rr, *fmr, *ptr, #f6Kt^, ^sprr twit? 1 i*m 

cSw^tcb ^ 1 

(WW 

5fOT £ftH £ftH C^TM^ fell <Tait5 - 
^) WKC’TW 

«r) 

^r) 'srtsf^tc’fw 

wffes 4*r<r c^rm (feft fe^T ^Ki?r^ zfarpt <rtc^ 1 

wtfes %<t w 5 ^ w <rM<t c«rw fer ffe^&n <F?rca 1 ftpRt ^ <rr 
‘ s ttc*r ^ ^ 0-8 <rfe 1w5w <rtcb ^?r 1 ^^c<<i ^ <#t <fer <rr c^m 
fens w wr^rm 1 


fe-st? 


C^M" f W 

KTstK KTstK C^tCfe fetf - 

^■) ClM (Wheat rust) 

«f) feh®fe WW (Leaf spot) 

^ 1 ) f*fW 'S fet ClK ( Root and stem rot) 
■*0 ^\cm (Smut) 

fM S'b-SS 


fe ’ 5 PFT cfefW 


ii 




’Tot ww <wr<r wa c«w <rw w fwr^r <iwr aw wr ^mr: 


i) c<mt arfew ^■'aw^ wrcw <ir<rw, cw- wi<t w ^ War <w wr 

3 .) ftw c^fi^r*? wr? atfa c^fe flw ^.-o ati^r f^srcwEr ^oo zrcwr ^r cw wr 

w I 

o) isfe srfad'o w w wra - w *rr wt, (,< 1 ^ 11 - ^r cw i 

8 ) 'aflWS' W ^T CWTT (?W - ^®T CW^fSI'T I 

(?) c^M" ^rWf^r^ src^rM", <^m- fzflf^ ^ ^ 


wrfeewwit 


i£l<pf 5 ^lt '8 pu.il 
WP® W^T T# ww OT 
«rtOT ^ ^tr®‘ 

^ ^ ' ir N‘ ' 5 Wf <pfr®‘ 
WT C*IW C*t^ l 


^fsr , Ttwr w ■'•Mon w^t few Wra’ w i W wot wr <®fw?r c^roa «rfwr ^jwa 
w *tffef wo ? 1 %r wa fe Wjoa w*r W w <w wr ^wt ’at w 

< 1^1 (.a 5 £<l 'THf ’Tffesji RC.iK .5 I i^l'^tvST WHT WtCa Wtfer tB tB fef w < 1^1 (.a 5 ,c<l WHT 
C^W (WtOf I 

^r Wt<r w ^ cwr wit wr i <rrw ffer ^r Woa cfe i ^ wfe 
f¥Bt?r <rr wfw wt wrw i 

^r wt wi<r w cfe 'Q '®fw?r ww ’Tim wr woa wr i 




fe ’5FFT 'S'^'ft'iCTa C^fW 






i. "TC'sV* ^5Tf1%C® ^TC^T ^sc^s- ^r^T5Tt^ %W ^?T 

(^) 3po aJTsr (*T) ooo sfl^r 

(n) 800 srrsr (t) (too srrsr 

wfw *nf?r c«rc^ ^rtfc ? 

(^) io-i(? <?r.f*r. («r) xt-^o (tt.R 

(n) c^r.fsr. (sr) c^-voo w/fa. 

vo. wi[® ^rm 'Srlxc's #r ^r? 

(<f) iooo fiffsr (*f) i^.00 

(?r) i8oo fifr^r (*r) i'boo fifrsr 

8. 

(^) vffltDTiS^ 

(*t)^m 

<t. c<fh w ^ <rtco ^?r? 

0$) 

(’OTF* 


Or) feUfc«<er 


(*f) J1<p|c,q 

Of) fwlm 




'srt^r <pji=i c#M=t 




♦ tier's vfimftf^wttw m^wrc^ mtmtmn 

♦ mm wr femes' femr wm m?mrcmmr ^tim ^rrcsn^Tr wcs mtmcmm i 



<(fPl<ilCvs v§§T ^mth-wlfl mmK mmK cmS ^55 mfwt ^sfl, ft*T, mtf*Tmt, 'S 

cmfecmf I Tl\ 5 TlTO?‘t mm iHmm ^tlw | 'an,«H<P'8FTt £}Wt% 'Q ^mmmfe Stilt# I 
fm^ v£m^mmmfern mfem^cms wrmmr i 

i I C&5 ^T ( Dent) 8 

^ mRlm ^tfmstm %W w ^f®f S#r I 
^ I pF&^gtt (Flint) 8 

^ttm mfrnm^ « ^tfeatm cmrnmim i 

o l Wi (Sweet) 8 

*$ mrnf%#rmtf1w, mrnftft i 
si fcr (Pop) 8 

m*Tlm mTmlm C^fS - , fcf ftaf% W I 

a i mm #r (Flour) 8 

TTKI^mr, I 

•b l CTlm^tT (Waxy) 8 

mrnm, mxmm mm cmcmrn ms cmiim i 
si ^ftr(Pod)8 

mmcmmmmrmrfs, mm mm mm i 


fe^Tt?r ftr «#5r mm 
«ttSI WT I 


C«lw C®=T iS^mlW 
mm i ijta mm «<t% c®=r, 
S°% « io% Sfmst 

gmrmtmt? i 


smtfc 

mtm vflmtmf 

rnrnmmx 

'SMI Ml 

(.'Js'b ^«| 

fsmtl 

«,«iw, mm, mrn 

fcmfosM' t^ 1 ), J is , ylb's 


vflfmrr, 

t^cmrm 

mtm, R'icn, «iM, *fh 

mtw c?f&, crnrn B<pi tmw 
mtmrnmmfl' ! 


W^, 

rnirnm 

rntm, <mcm 

^fec?f mivsmr mtm, mr^ mw# 

^rvg^t 

vflfmmr 

mm, R'icn, «ih 

mtf cm? 

rnim ^ 

iwil 

mm, ■%r 

wi^t ftsi% wr mtm, mr^ mw# 

crnm^T 

fsmil 

rsw, mm 

mmrn cmmmrc^ 




ffe$ ^mrmrn « </<4>rc<s femmmtm ftr fflm mm mm mmr i wr mMicmm ^ rnm 
vflmcmr ^tfms mfm3 w rnrmmm g^s ?ip i ms mm femtm rnrmmm mmtcmm ftr wmfmrn 

ii ^trnmmrm^m b msmtf^rnmfemtmmrmw mr i 

$. i ^ttm m? « mm ms mm femes ® i 

«i ^ttm mt5 's mm (mm) mmtw « cmfern'sim rnmmmmtm mtrnrnm lmc>rc<i mT<rma w i 
8 i cmern* osm ^srnifms w i mm vs a% osm, ^o% mtmm -s io% mfesr 

jjmx mem # 1 

(? i wm ^im mp feJtfet ’vs’ mem# (elfe emfeevs mm a fe.fe.) i 
b i ^trnmtmimmim wrrnim i 


■STt^ ’5FFT C#^ 


i8 

































sfT?r ioo i|M 
, *n i rr £®f?r wr^rirr i 


<\ l WT fe 3 TW'S bix wr XIX l 

®rrs~ ww* - 

^) X% + ^TTWlW ¥^T 
«r) 1 x 1 % fwr + #f ^ xx?r 
x)f^^ + fft^r r xx?r 
X) ^Wl^T^Rfe + ^ 1 ^ ¥X?T 
®) ^n%*r + ^art 5 ® - xx=t 

b - I ^ % 5 b WT® ¥C¥C 5 I ^§T 2 f 1 % ’*t®X 80 CXfw ’(W 3 £?T 

XIW I 

is i xifthr xW c«rt<F c*rm wu$ \ 

10 | ^rrfe?r £ft¥ ^.00 sm*l<l XTrl ftaft WT Xt¥ I 

11 i M's^t'sw 4 «rm<T ’rfwvo wfxc'® m wrxtx i 



Wt7®X xtx 

Wr 

«ttc^ ®w>'®| ((TT.tx.) 


«Mjhj R'wl 

xfl# 

cx^t 

ibo 

CTK# 


«wt 

cx^t 

iSo 

XM 


CTlXK $, 



<«1C^ 


fcr^T 

cx*ft 

iio 

CTK# 

C^fJ i£)X° '*tW 

CXf^ 

walR'® 

i&o 

CTH# 


nKtir 

’Tl«'®j 

^sflx 

iio 

fer 




ibo 

CTH# 



itf 


*p j i°i c#m=t 





































^TTt?R 


i. 






8. 


a. 


fer m c^t 5 #? 



<s^r ^trc^r ^wvst w? 
^■) ioo (TT.fsr. 

*T) iso ot.R 

<R#t? 

^>) CTHI^ 


*0 

00 v£)i%r 

«r) i8o ot.R 

*r) ^\oo ot.R 

«0 =tt=t 
*r) 


CTl¥K WTC^sf C¥Mt C«1W Ttv'TfOTC*r ^Ht 

<f) 'srrwf^r «r) 

*f) wmh ^r) «t?« 

c^h- ^t wrc®^- ^55^®r c^t? 


^>) CTTSTR 
*0 ’fKifr 


*0 

^) ctt^ 


i-b 


^ <P J 1 a 1 'S^' s fl l ’1M« C#M=T 




4 c*iw^t 9 rf^ 

♦ W *fW% ^fat W W 5 ^ I 

♦ ^tT®WT^® SJ^fe- '0K*fMC"M ^WlfW ^TW W?® W 5 ^ I 



®wr ^rf#T^ wc^-ww ^ fw’f ■■ 

• w^r Wtr 'Q ef&w^ 

• ft®f ^^h - 

• W sfraT't 'Q <#r ct® 

• WM, CWT 'S (W w 

• '*F 5 T s T ^T?£t^ 'Q g)foill<p^ c f 


'©rf^i I'HIm ^3 2)\g\s<p<i'*f 
®r/w falw 

®WT W % 'S Wlf?T % wfc W I 'SR 1 ^WTC5T W W® ^T CW CW WT# 

% wfcs'3 m m w *mr i ^rr^iwa' w, ^rwr, ^ ^#?r wfcs'3 

®w wr®r?r i 


ftrau^w^rcmw 
c«lw < #r orNIffl '5rtfi> 
«h i ^r#sr fc.fr- 
^.(j- ^r i 


®WT W CWW C«W CWM *Tlf& Wr I ¥lf5<r WW ^.(t-^.d l 

^T°W Wl®®^ ®T® 'ajfs^s Wl C^fO® 3S=T Wf^T S-q^f ^T 33 ^ 1 lWi?‘ I 

Tf^TTOTC*^ gfl¥ ^TW ^=Tf^T?Tl; ^§T ®W Wf ®T?T I 

• c*rNrK'3 ■^c'fNrM'si# 

• CT® ^R<r ®ll < P(. l! 1 '0|-iiHj 'ST# 

• w 's <*r1W ^ 

'srtw ®fwr '*rtrr i 

wf*F sl<8w<p<rf 

wfe® f-'blt 'an^Ntfe m 'Q ^ fe?r wfa ft®f?r w® ^?r i ^rtf5<r cw '©vst w x# 
wr wm i ^ fe?r w®sr w?® ^?r i wtw « w fer<r w, t^%rr 


wcw fw?, fi>i£prf*r, 4^f*r, fspiw «rt« wfa<r c*i® ®wr wr xrf5<r 
wr w fata fc® ^?r i wfa<r #tM ¥ifE5<r *rrtsr ^ w®rc<r fatar farr® ^?r w® \®r ^ 
tar *rrc<f *tfw® ^?r i w ^trai w#rr cw <ntc<r cwr fe® ^?r i 


wfa<r W w^Tsr m fes ^<r ^ ^ilww w fe® i 
wr&<rtw$ 

^wr“% w w?r 'W ww wr^® ww i ifl'srw M*fti, #wt 'q 

wnrwt l 


etk^o^ «rfsr 

^1<i*r<pH (fin) 

<P°Ti, (.<pf®t/*1 vs< P 





^ c f(# 

iot? 

ioo 


W 

i8o 

io(? 





'srtir <pji=i 'S^' !> n‘iw« c#M»t 











’fir flw 

i ?Ttf?r cstw ^rtfe 
W ^ bo-Ho CT.fsr. iWS, 
csfw W iff 


<M(.® '55=T *-®1^ CTfr 
fTOo^r i %fsr® ^t*n® 
■ 5 J=T C 3 ^ C'iWfa’ £|c<)lw 
^r^i 


(TTMK 

ib(? 

ioo 

^.o 


ibo 

^(2- 


(XT^ 

ibo 

ioo 



iio 

^<2- 

ib 


ib(? 

io(2 

b(2 


■f)w^' 9 f»r 


'glJT ft®T ^Tlftc® <[*10® ^?T I *nf?T C«1W ^Tlfe *f ^ bo-So C^.f^T. ^TTf C«1W 

w ^ ^-oo w/fa. i ftw ^ 2f1% »tw vo £ftsr i 'sw cWii fooics ^ <mg® 
ftet^ ’’ff^TH 2ff% *f«W boo-b(2o sttsr fe® I ft®f ^’’TC't?' 2fj%l^ ^ ^ ftw 
fc® 3S® I "ST# 'S^TT 35=T ftW V CT.fsT. ^§1^ ®ftg : ^£=T (2 C’T.'^T. 

<P<JC X ® I 

ftwf’Pr^rw 

ft$r ^rrar <i^<i^ ^ < ’f i T wr ^n?r i ®w ’tki^'S® bf& ctT^w ftw wr w i 


(,< 1 ^* 1 - 





i(I«%-feTO 

*0 

Itwr^ #r s 

■ 51 % - t£il 2 t®r («r^H-i) 

*0 



ftwc*im 



ftw wtw ®rrtn £f% c^fe %®r v fifrsr f^crc®^ ^.o o <rr b aft=r fwi^r wr c*rm wr 1 w 
cww ®rrw c r w w i 

^mrswr ' 3 < nf^(?r 5 ' 

3 7 TW eftWM 

^tt<r <jfi Fi%r c^f*r i ®it ' 5 i1w w c^rc® w f§i?r wfc® w fe w i 
sjj% *tw btfi)(.\s £fc?rf®t%r ^rrrw ’’ff^rH? 

t^%rr - i c^fe 

fEnfprfH _ £00 w 

4 ^ 1 % - 800 W 

w ®®tTrr?*r t^%rr w *Fff w wfa simw w zrwr w<r 

W*rc?r f%r® 1 Ttf% ! t%1%w ®rtw flw wrw bo-bc? f%r w w° wf*f& 
t^%rr eo-so f%r w gfamr wc® i ft®r?r b ®®r?r t^fer nH' zfarnt ^c^® 
^?r 1 

«iK 5 i# 'Q c^c^t <^rmr*f -sTtl^r^ ^ra - -bt^ ^rrc^g- ^il^srK 800 strain <iwr 

boo sffsr fTO® I -snlUtvo b Wf^ W»R : 5J 5 T 2(1% ir (®^‘ ©tfiic^s boo b bo 

sfl^r wfis^w fw'S'pri^r b 1 %^ ^tnwB - fe® i 

< w/^‘ cw 

bwrr cvl^cvi m ^c® ^,-blt OT 5 - fe® ^?r i f%rf%® ^^rr® ^r c>Tb¥(¥ 
gfaiTsFc^r^m c^im=T ^wc® ^® 'Sffvrc<® < #Tww^rr«rrw i 

^#r fe® ^t b ff®)rr ^'vSfsryr ^ 2farrm ^ crbTrr ^rm i 
CTM (cob) ^®# ^b¥l^ W ®TR^^ fe® ’tl^f ®H ^?T I 


iv 


^ <p j i s i ^' !> n‘iw« (%m»t 








c?mw 

vrMtwt w 


^tt¥ RRs sip i srh srh RbtT5t¥ ¥ 0 x 5 pr, ^rr, rhR ptR, 

*tiw, ¥RRmrr, #orr, ^rr, RRfe, #<wi RxtR i 

RRt Ror 's cwf& ofirir Rot fRor 4¥¥ retm w wr ¥t¥ i t^l¥¥i¥ ^ 
sfamr wi¥ ^ ^mtM w ¥rc^ ^or i ^t¥¥¥ rr Ror <#r or Ros ^ot i ?rx 5 ¥ ottwt 

^T^sr '5 TC=t ^TTf^ 'STl^JTC^ "STti^ fSfC?r cnr®t C#CSd- I 

c^mm^r 

^tt¥ sRH £t¥f¥ c¥l¥¥¥ ¥X¥I ¥0X5 

i) «3T ¥Xf?rr (Maize borer) Ostrinia nubilis, Diatrasa grandiosella 
3.) Rt> ¥bt (Chinch bug) Blissus leucopterus 
A) RJt CRIR (Cut worm) 

8) OX5T CRIR (Ear work) Heliothis zea 
(?) Wl¥ C¥M (Aphid) Aphis spp. 

^tt¥ 4¥¥ C¥M W¥¥ WR Vf5 p¥ OFRf, W <$HfOTm ¥t¥t¥RF PI sX¥f¥ 

¥RCR 3X¥ I ^¥ ¥RWl¥ PIRf OTRfOOF RRRR ¥T¥3t¥ ¥ROa 3X¥I 

CWN’WZff 

^tf¥ st¥R St¥H OTfOl¥ ¥OX ¥0X5 - 

i) ¥M¥¥t (Leaf blight) 

*) ¥M¥T¥ (Leaf spot) 

o) ^ (Smut) 

8) Rt¥t¥ C¥bt (Virus disease), 


¥T®t RR, 4¥¥ C¥TOl¥ ¥>¥¥ (RR* 'plOP ¥ i ¥T 'S C¥f¥ f¥¥3¥ ¥ s ¥0® 50T R§f 

C*rm, 3TR 2X¥pt \S sX¥bt ¥*¥CR 5X¥ I OThRMOIR ¥OX ¥0X5 RR 

^SflRB, RtOOT 8£, Rj|(.«<£f 'Q 1V¥t 5 T I 


OflR 'Q tR 5 ! WU '§t¥T 

R’toTRT- 

RR OR, RxERf, (¥RRt io f©t, ^¥lRt*T ofe ¥t 


Rf¥¥K 5o - G RR. ^.o R5T¥ RRb R»X¥ sX¥t¥ 1 


^t5flRl¥ Go, ^tRr Go, io R3t¥ 

’^WRI C¥W- 

¥tl¥ 'b-b- Rr RC¥ (7^1 ¥^¥1 1 

C¥t¥ - 

l^°i3 ^Go o.oG% : RC¥ fR ¥¥ ¥¥ (7ST¥ 5 ¥t 1 


<P J 1 e 1 ^3 SffsRfRR 


'gtR *J 5J 1 C 1 ¥¥®t <3 ¥¥¥ 'gST bTC¥¥ v3y*rt*l7¥ Rl¥ R»¥ ¥X¥ I OT¥¥ - 

¥>) Off *IR § VX5¥ RfR Wt¥ ^TOlt ftt Vf5 OFR RR <fS¥ «!W fe*X¥ ¥T¥3?t¥ 
¥*<XR^¥ I fte¥¥OT¥^^n^¥X¥¥¥C^¥^¥#r¥t¥ I 

¥) ^fpr^WWS OTl¥l¥ ^HT ^ W«¥ s ¥5¥OT(OlM^£r5:¥S¥t¥l¥ I 


iS> 


R ■5FFT c#M=T 








?r) %>IM WV § ^tl<T C^TM ftaf?T «<T€ Wft 8-tf Q T.R ®P?T C^TM 

< p^c'o ^?r i 

*r) ^TM" S WHt fc*TC<l </<4>fCtf« W C*lW *Fz 4 ’tft’tW Wft ^ ^TC« 

^?r i c^tm ^sfc; <rai¥ *$&; fc<r 1 w<t ^ fetw c<rcs~ *r$w 

«rr'S¥r??Tr^mr i 

CTM *I?T ^a<T ^TKTOT, «Ttfe ^KTOT, *t?F IM ^ 'Q ^3<T ^TKTOT ^ 

wr *rt¥ i ctm ^stc^ ^ ^sr < Tt^t'sM‘ ^rsw ^^sTn^rr *mr i 

5f1®lt WS ^ vof c^tdt i sfe?r wf ^?r I 

«/^ s 7*y (Activity): ^M' <p}wlc<i ^1W Wf ’T^s/? (Harvesting) 3JT WtW s W^ 

<P<M I 


tt,o 


'srt^r <pji=i c#M=t 




i. C^K wrc^ ftt<T WCb'ai <af»r? 

ctk<t *o «gr 

?r)fcr#r *r) w 

#r ftt c^k ^rrw c<rm <raT^ ^?r? 

<f) «r) «i'c«v<i 

^T) wi^pr# ^r) t*R4*irf?r 

vo. c^rr %>rc<i 

<f) ioo-ic?o sfrsr *r) ^00-^0 sfrsr 

^t) 'soo-'sao sffsr ^r) 800-8^0 sffsr 

8. vg^f -effxcvD 2f% *r^F # 9 f%5TH $$fer fes ?<r? 

<F) (too sfrsr «f) iooo sftsr 

^T) ic?oo ^) ^,000 sfi^r 

<t. 'Stlxcva w w.lsr. ^tt<r %r <[w ?<r? 


^>) 0 OT.Isr. 
?r) v ot.R 


«r) <t ct.R 
*r) ivo ct.R 




'srt^r <pji=i c#M=t 




4 < # C*ltR^Tf 9 tfR 

♦ RRttw RlRtfo <3 'arrMRt r^rc® ^rmc^r i 



^OTsT*ik<TiR^ 
f*T?rt^ onw w^?T 
a?r ?xra# rIr *p«t|($Vi 
fe# i 


^ 5 1'3ci<i ^CRfiT RTR Foxtail millet; fctw|fRR> *TT 5 T‘- Setaria italW*T*f I 'RttR RW 
Panicum italicum 'S RRT RR l R^lScta ^tR CRRt'a f*fR!tRR c°i C'sr^t R'R Rt«T W ^“ta# 
RfR W|tS%r fat®# I RWttR WMtR, ftR, WR® <3 R^R tttRTtR RRttRR R|R RtR RTt<F I 
R^lStta Sfe^r's|f^<P fRRRR f^RfR? 

C^torm R°vRlT : 2n = i8 

RRfflTR 5 ? ; ^RRT^f! (self pollinated) 

^<1*S<PRT : iX|R> R# 

R 5 ^ : CR>fR'3RfRR‘ 


RRS RRRT, RR Wit, RW CRTtRR CRtR Ra RSRR C^t, RTtW ^B5W i fttfCRsI W, ff*l 
tRRTRR R>R I RRIR RR R«1W, R’RRT, RtR, RTRlfR 'Q RRRtR Rt's RftR | 

<Fftw<l ®Wf 

RRRttRt*! Rt#T RftRR R^fRRt RtRt5 I fR^RTR RtRtR Rt#? RRRttRt*! ®Wfff TffRt RtRI 
R5RIRR RtflRlR: 


i) RTsRTtRtR RRtCRR W WT® RtRt5 4RR W!t®R ^tJRTtR RR*R 4RT<FrR 

R1R R^Rf RtR I 

R.) CRtR CRN!*! CRtR 'ii'tSR <[*Tt5R RR>R Rtf&t® R|R R^RT RtR I 
o) RRt§tRR ®TlfRtRR RfRRH CRf*!; RiR l 

8) RRtCRR R^ RRtRR RTRT RiR# Mr RRT RtR I CRRR W, f=RR, RTtRR, fR$>T 
^aJlfR I 

<p1'3oir FfR R^f® 

®r/w /•vr/o' y 

% 'S RtRr#%wfRR (^TNTR <(RtR Rtf&t® Rt#T R|R RR! RtR I 

Srjts RCT/RW 

rss: , Rt^tRR R^ Wt® RtRt5 I CRRR- fRRRRR (RtR <3 R1R!) RRRT, ®tRfRT, ^S#T i 1%-tr, 

af®' x l^¥RRS-* | ^ _ V. o. V ' _ ’ * ’ 

Cirfsf! I WfRITR RWITR I 4RR Wtt®R WRRRtR ts>e-io(? TRR I RTtW ®N>®f CR.TR. I Rfa 

■»tWR‘ R«TR 8-*b CR#f I 

Br/R^ts 

'StIrC'o 8-(?1t \5jRHR5Tf% RtR R|; feR R^tCRR >SffR 2fS^a RSRC® W I WfR CRW 'RtR#?! 'S 

\5TptM 'apWlRR RSRCb ^R I RttCRR %f RR C^t RtR RW R R^»R Rlt R[RftR RtR Mr 
<PR t,'o RtR I #R RRW RSRC® RR ^R° RtfR fRRRtW BtRI #RR ttT=T 'R 5 JRTtR RM! RRSta’ 
RR I 

’T/w e/nipf 

RR#? RfR RtR t'S? R«?R CRta Rt=T ##ta ffRRfR RKR RtR SfCRtR <P<1W RtR I #% ’“tW 
erlvi'C'o RttRR RfRRH g 


RR 


■STt^ ’5FFT '^RRt'iCTR WtW 



^Ttft C«IW ^Ttfe W W 
5o-5S OT.fsr. i£WS. 

C«tW 5.-0 


t^fw - 5fro srrsr 

fin£)?rf*f - 5frO „ 

4^r - i5fr „ 

?rwr w wfc £f¥tw w zforM w??® «w ioo strsr $3f< *rr wfa elmw w fer 

Tl1% i5o sflrr ft®F WCW 5fr-0>o f&FT W £fC?Tffl‘ Wt 'SH I 

<1*1^- Wfer <m wr ^mr w°v ^nfe® 's <m wr *mr i ftfSra %r w wm sff% wc<f 

00-80 £tw W° ^Tffc® W«T <p-sqc .«1 2(1% '“toW 5,fr-Oo fiffsT ?l(.«t <1 skiJlsM W I ’T# C«1W 
^Tlfw W ^ 5p-5.fr otA W° ^ C^IW ^ffTW *f ^ 5,-0 CT’.'f^T. I 
&iMI%l JfW 

<fi^?w istfvrco m wsm sip wmm wc^ i srw sr w wrw ^iw iprr, ^«rr, 
^rr^t, *tiw to#r i wm c^f*r wr ?rrs v-io w.-fa. wr wfr fwfr w?rr 
w& i 

* tti Sf cw 's fc<?i*t 

^iScW wfc® ’tl^T CT^ fe® WW #f I orf% ^ffto® wfc® WfWof C*T*fT fe=T 
^f^rww wr^rwco wr i 

cnfrt's cm * w 

^feir c^nw orrwr w i ow ’from « %r *r5r wfot?r c<mt ^?r «rrw i 

'Sfft'co c’fw 's c<mt <^rr fwr wwk f*r?r sr rw ww w^r ftrco 

i 

W#f« 37 /®/^ 

<fi^t ^ %r wmr 5_o-5.fr few ^iw c’fw Trr?r i <Ffew wHt w? fwr ^ wr 
^SThSTTlW WT <pHo W TiHt ’TfW^i wit# I 

wr wrcw w ®# fe?r fate ^r wc fer ^f^r wt wr wr i ^rrsit wi<r w 
ptiipfai cwr ^f<pcii cws’ w wr wr i 
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*1lci)|'Q'S| ajfUlSM 

i. ca^rorm wr w? 

^>) 2n=v *[) 2n = i8 

^T) 2n = ib ^T) 2n = 

<F) io-i(f f^FT *t) f^FT 

^T) f^FT *T) ^(t-'So f^FT 

o. ■erlvc's sfe *haw t^fwrfes^?r? 

<f) ie-o stft *r) \(to £fFr 

*0 sfFr ^) 8c?o stFr 

8. <Ft^ ^TT^ ^15^ <^ (2fl¥)? 

^>) 'bo OT.^T. *f) Vo C^T.fsr. 

^T) ioo (FT. fk. ^) iOo (FT.Isr. 

(t. ^FT x 5nftw<i % ? 


w) b% «r) io% 

*t) is% ^) *>% 


<p J i a i ^ < TI'iw« C#M=T 


^8 




^tsr w<.'® 'srWM w 's ■3Tt^‘ sfr^rM' 

♦ sA'C* ^mtM <rf5Tt; ^TC® ’tl^T I 

♦ ^ 'gffvrcvs ^mr zrarnt <rtc^ ^ti^h- , 



i) fa®#, 0# C^m (W C^M#) 

*) #® 
o) ^Jp^l 

8) fa# 


i) fif<ift>'s' ®tfac® fa®# fer ^mmr <r#t; i 
^) f#tfa® *n<r 9f%sm w ##® gfarnt i 

*|3W|<I <P«l|<P«1 w 

i) wf# swr #W8i?# -m far*# 

^) ®ff>rcv=> <;«r<c<^ w fa# wr ^rrc^ ’fern far*fa i 




'srt^r <pji=i 'S'^'fli'tMs c^M^f 



1. ’IT?!?' <3 f*R I 

2. ^5rrwc»r wt^r ^ ^vsif^4 wfM^rr w*r i 

3. 

4. 41^ ^T ^1% C^W1¥? 

5. I 

6. C’THtf^T^t ' 5 t5r ^T?®TTC^fC*t^ C^MT^T ^TsT WC^IT ? 

7. i 

8. frum “40^ ’Nbptst ^ ^rrM^rr i 

9. w c<fh olt 9|%r w i 

10. ^awm < i%r^4Trw5T i 

ll/4or<r<rtw wc® ^?r? 

1 2.^rm c«n^ <#or #t #f zfferr ^ «rrw? 

1 3 .^tot ^fk o fimt<i*f) 'arrM^rr i 

1 4. 5 tc s ra‘ «tfii(.^> 'smmr, c^tw 's c^t '^" c f i Tr <p^i i 

1 5. ^tm 'Srlvc'o <p7t 'Q #»tw *n<T fca ^?r? 

1 6. ^r mN'sm #1 #1? 

r^^'s <#TCT^fea ^?r? 

1 8.^raw C’tw?' 'Q C^t¥ *TR I 

1 9/^TlTOP‘T 'QWf 'Sfl c°1 1 t?*S f I 

20.ftt<T ^-2tWlfo»l^ <[4% W5T I 

21 .^mOT't^ fJM?T Wte>T*r«3 ffw(^ < #f&%fw j r I 

22.^1^ dt grsjK ®<p^- ^*r i 

23 .fsrfi fti?r *i%?r 'Q 9^ \ 

24. ^ 4M ftp-TM #r M*fgl #1? 

25. ftt<[ wf^r Miss's £1^® #®rw < rtc^ ^?r? 

26. ^§Ta‘ wfes 'STMM, C’fW^ ClM WT ^4*rr W*f I 

27. ^1^ 'Srlxc'o *mr 2forM 's <#? erferr wrM^rr i 

28. ftr wm sm s$m m #1 #? 

29. ^1^ dt wua c’fm 's 

3 0. ^1^ d& wrc^ ^rsr ^ <ra^ i 

'srt^r S’stftwra wM'T ^ 



3 1 nRiI&f'o 'S <p<f 5 *i i 

32.nscwr m nw% n4nr wn i 

3 3 ,<ntn wfn n^%, ntn norm 'Q ftw ^tn ^®n wn i 

34n#tn<r ^wtf^ ntn^r #)■? 

35/^w<T£i^wr^^ I 

3 6n#cn nfnntn ntn <it<i^ <Fnca ^?r? 

'S'S’fi^l'il 

nfro 

i I n, $. I n, OK, 8 I <F, (fin 

nfr*.* 

i i n, ^ i n, 'sin, 8 1 <f 
nfr 

i i n, * i n, 'Din, s i n, <f i n 

nt^r ^.8 

i i n, $. i n, «i?, 8 i n, <n n 

nfr *.<f 

i i n, ^ i n, 'Din, sin, <f i n 

nfr i’.'b 
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$vSR5 'S WK 


tSPfS « V5K 


Tfs^TTOTC*^ ffes ^SMSsff'okl WH 'S<F^‘ W#%T I 4WI#?T ¥t^T, 

’t'S^T 33 ^ ii^° -sqtf^ < jf^' ^TW J 1 W I<P<['S= | <P«1*H '§q«i|^q<p\»|(.<l <P«11%T 

*TK 4<R, CK3T <F*T I volt fW ^KfT C^t *TK ^ 2)%!?#FoR 

I ^ < ’ff 1 T*T 2f^fe wjHg-w ^TftTW <^->1 c°l-a Wl s)f'oc<llf?t'o1?r 

fDfooi <rwt<[ <ir<r^r wr ^§t<r wft i 4 ^S-RcU m ww<i of&fofo, <jfi*rR ^ 

Sfj's ^ < TT<T*T j 1 w Ig < p WfC 5 TT^ sv ff'® Wf RGilG^ I 





4 < # C*lw^t 9 rf^ 

♦ ^rtr^ Rrf%^ ®m% wcw wtw ’fern <3 ^trrt f&fto wrco 

’TRrrrt i 

4 \&M®ff'ok wcw ^f»fsRt> crfftfwm ^cfar w i 

4 \5M®Tfohl WCW WRt WTCF ^TRRRRT I 

4 tsMetfoki wcw <rk®rr, t°vrRif$f ^ rrt wcf « Rnzo ’TRrrrt i 



« 'Fpr spR^ra c 5 rf6‘ 
©this *rf?raT c f o.'to 
fsrfSRR iW T[fw 
sn?r o.sv ft Pish 

tRt | 


W|«T «pJic«m 'G '^‘'tfirT 4 °TW 

'STfWK WT 3£o W'TftRRW ^R(.o WT WRT ftcW WRt W^ '5TPTC5 I i)OTE*f 
WT WH CsrfS- wtw ’fRWT o.S'S ItfWRT <^t<r iRX Tlfw ^TRRT 2fl¥ o.«. fxfa'*M 
lW (WT% - X) I WT WB CTlt <WX ^TRRW *T^WT W Wit WW, 

^tRWT, ’I^TTNI^f, ^UnT *WX ^JWT WIWT %W5T I 2|T?r W ^Tlfikot WT *RROT 
oJKRf WT ^TW «W CWT-CRlofM o[WT CRlofH ¥lfi>t iRW FftW WRI J 1d*Cl'G a J I ^to fw 

?nw <p«ii%t wrcw cwrtt *trt w° twHcw wrt wrt w° 'srf^ 'Sff^r 
ctzf<t W3Wr ww wwr ®m <rR<rct wr 'q wr ftw c^r wtfr i 
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<F) %s t) IH 

*t) *rf?pp - i ^r) «rfw - 
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^) faR\3vi 9 f&<f<r^'s= *r) CTM??#r ’tf<<r<'§'s» 

*r) ^e^Ttfsrlt <>rRT<rt«^ ?t) fafaoift ’fRr<r<'§'s» 

^TTDTC*t CT# ^,’tlfSno vSK ’'TOTH '*t^WT <P'0'»r 5 t ^1 m><pIc.oi T&efllf^s ^?T? 


<f) *hswr (to «f) s<? 

*t) *rw?rr vo ^r) *ro^r &o «tn 

T(^TrDTC*t CT# 'EM '*tCTT3‘ 'Sffc < ’tf?M 5 T WS ? 


<F) o.SO fv|%M C^- «f) o.Qo fvjfa?H C^T 

*r) *r) 0.80 1xR*w 

Tf^TlTO?^ ^EK Wfolrr <P •'ion*! CTfS - ^o? 


<F) o.fco Ixfam *f) o.bro faR|*W CTlg<F^ 

*T) o.(t\ 1xR*W CT^fcw) o.^olfwi#^ 
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*T$T W|«T '¥ 3 TC® f ra‘ 'Q ®T' 4 c*l[® < P 'SSWf 
4 C*lw^t 9 rf^ 

♦ «im ’Ftfttrr ^ ^rmwg- wth ^t m® 
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♦ Tf^r *n<n^ i 

♦ igffe ^#sr '-jfa c® \5M®r r®ki wr isiot* ^ptf?r®T <trMTr w ’mrc^ i 

♦ ®k wc*ra ®isM®'<t> <um <p<tc® ^n^c^r i 



wtw?r ^rm 
o.fr* c«tw 

'^tw^ra’^sr^tw i.vi 
ftfaiH ^ I 


<iiw i T' 5 n^w?rw 
sif'®ft*i ^tw^twf ^aoo 
ferr wtT^rtfr 
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^pgft# 5 T stM <£Rl 
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Tf^TTPTC*r WR^IJt iio fxfa'*M I ^®TtOT*f ’jft 4<R, feH £f%^TCT¥ ^<Tt%*f 

c^tm^ £fl%f& *n^j<f st^f^r ^ w sfrsr ®W¥ sw wr ^fs® i ^ fcww 

^MPi^ 8 .(? Tj*? i Sl«T*lG J 1 J ?1 £Rill®t 1 I ^ 'Q ^Ts^T <P®<P 8 f%® 3 JW 

^rn^fT ®ri%¥T?r >n^*Ki 'frrft < p jv sti^r '5M*Kr ^rw i ti^ 5 t^ i ^ CTf®rc^ ®imoi¥ 
ftRiiii ^r £iGiii®ti i ^rrwf 'Sft £f% srf^R £frar®#?r 

#ffcw ^if^rK sc sir st^r ?# ®t^r iio ft-f^w ■srf^^ w i.b-i frfa*M 

iS 3 ? #m I ®Nl> ic&brc5)-c?>o ^STTC^T ®rT 5 rT0i¥ ^T S T*I(. J 1J?1 ^ < TT 1 i*T fi^T o .(£ ^ faRlill T>*T I 

W®4^ ^W'T ^ ^*rm o.(t\ fxfa'*H c«rc^ <K<T WlW i.Vi fvi'fa*w ^T 

<M(.® 3S<T I 

W|«T «p j ic e m 

iXl^sfiT ¥1^0*) 3 'SFU Stf^f^T 5 t'5' s ’tWT ^«oo 1%Mt WlM# *t% £iGill®T1 I ^Tt^Tl^®? WHT 'S 
*iWT Wf®t¥ ^IM, X5l=T*t^(T, J1<1^1, *F®T, £®q©tl®k «IM *£|^ £fTR®t «IW 4 *f% C^TMT5T I 
®TlfsR ^TflT ’TKI^I® Tjf[> C^IW ' 5 Tf^‘ £t^T ^^1^ Sfen Wf^® ^1jf3 Sftf^lW I 
£fTR®t Wlf^ C^-si ^?T ' 5 TlX 3 T "few^ 1 it 5 r CTf*f ^OTC*t^' ' 3 Tt S: frS‘ c t ' 5 TT5^ W i9»il 

^^® *rrc?r ^rr ^f <> rgfe^ ¥ 1 ^ |®rr wtw ~m ^r® ^ 

vof CsTC^S «M W»M I WT® vSToT^I^TJ c^iwt; ^nw I 

'5jfw(v ir t‘ *rtwr ^ 'snf^w , *itpiI¥ ^1% ®i«T*r>iT c*i c<p?, «nw wr 

#w ^i?Ig<i<i 'snx y r wr ^?r i wr® ^rrorra’ st^tk ^stc=t ®jwK*fj#t?r 

^'srfert ^f^s’ ®ti^Pi*h c?f*f ^fl^srtc^r «nc^ 1%¥ CTf^T'sf^r ^rfB% ^rtw i 

®Hifc<t> CT^f'st?R ^ l>i'f>?c^ ’f&srn c^f»r srttfe 5 ^ 9 ff^rK «rrw 
^n?r ^ ft'&iroM ijlic® ^r-®r® tt ^ f^c>rc<i c^r >ixr->r® wr *rm i 
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bk'i'Si ck?t wtM 

after « ©«f c^f*r 
i£Rl amr 
wtrsrm# i 


5tc e ra' cfc?t 'Siw 'srfRc^ ^iIwk sn¥ o 's c T c^f*f sfirr j i<ii’ , j3, x5 rwwT 9 iwt^‘ i 'sw 
'5tc 5i ra‘ ^pift R»%5r ^r c^f*f w cWT 's iSs-^o%, ^rter, ■yt 's 
^8-^%, cwftos $>%, ^rarft^T so%, sm *-&>% 4<nr *tor **-*8% (w%- 
o) i i£i w fw cfot ®tcst «iR$r gtw *tf?RK o-8 -s^r c<rf*r, Rw w « 

(RlW ’fRrH I \5TC*T «m#TiT, RMlFlRT <3 4R1W ’f&STK FfW C«f^ <7#f I ^?T 

■*iwi<t ^t-«iwmt <£i<r° *rwr wprrw ^ g<r%r i 


W|=T <I SJ 1 S 1 silica ^ 
<£Rl 

wfe 5<fj\sr *t% 
<pw i 


'StRm $4?Rl Wt®T WM?) 'SWy 

Wt®T WT wRo ftgpf W R^da 1 (.©tl J 1<1<lW WT wR S-Rot *[% <J% | rsteT 

W, FW W WT I vSH FlW W $Vtm W 

^ <W Wit 'Q CWWWF<r W I rsTW CW 

fR i RR^ #ffiM ftw ^tostlRw WTFter sjwrc^r RtR R^dafostw 

’fRxK WF l CW, RS<r FfW wfes R^dafC'SH WF C^ 2f% (?o-^.(? <RR, CWT?^ 
(RR £fj% C<1#F, (RR 2(1% ^G-ciG C<1#f, (RR 2(1% ^(?-'bO (R©f, 

wit 'Q W5W c^ c<Ffe i ■*t>rr ’Rror wwr wfR ttwr 

^fesfe^flwt WW^W I 


o|vfc*lR><P 'QWy 


ww§k w wf ^ <rewr wr ^ werRR ^ ww ^ wft?r twor *tf^ 
^1%co Tf^iwr w i ^ifR ^ errfRw wrf^rcw ^ ^ wr 


ws wr c<r*r </y<^ ^ #fM i wiilw ^iw ®rwtw v>iw^ *r ®u w ^ 

Jl^srqoj | ofl; WI^^T ^ifR olw ^T|t1% \5l®f “ i 3Rl?r Rco 9 Tfc?r w 
^tflw 'srr??T wr ^?r i ww fR ^ m ^rs «rrw i w wR 

, fQ?r wt?R vsi=T w=t Rc*f?r ^R<pf w^r «rrw i st% wr rsK w=t : ?iwra‘ 
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4 C*IW^lT 9 tfR 


♦ fR%^m*TCT7R W ^TTC^ ’f^srn 'S 

♦ ^rtS' 'S OTV sKRTRRlR RtRICR 'bt=T *tCTTR R^TR ^1%R ^TtC^H^T ^T-R RRC® RRTRR I 

♦ *tRT ^TR?R $M$‘ RfR RTRRtR RRR (RFHr <dNTt TOR?® RRTTO I 
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5 f 1 ®lt ftW ^TvSf^ wr ^?r I 'SW C«l¥l=T ^gr*TC^s ^?r OT C^K ' 0 ( < 5 ^lt'SR %®ft ’tW 
w ^Nt *rr ^?r 1 ftet^ ^ TOft ^?r ^ tot ^c?r tot i w?; « *rf?r?Ft<T 
w ftw TOftTO 'sfer 'srtftsr ^nsr, ^r tt Itw to*K vr i ’Tfca wrcs tto 
i>eiit>ei ^t's 'A^?, ■= > iw ^<pt's vt ^trc^ 'sfa 'Sfr <> rtca^ \simmw ^ni^s 

^?r 1 c^MT ftw 'sfe^r ^rg; ’tfo? ^TvW^T •?) <p^t«i c^TT^T^ 

TO I 

wffirpT (Activity): yyt o cwMt tfzw c¥U$ f^ipsz^Tt f^yr: 

i. V 7 ?r 
//. ftw^jw 
Hi. ^Ttfk *PW 
iv. ®r?vs 

V. 5?//t 


ibr 





9 I1(^>1'3H ^TTt?R 


i> i 

c^k wfc® c^irr «ir ^rir ^?r? 



<F) RRTRtf& 

r) crr crirH Rtft> 


^T) liftSR Rlf^ 

R) ^CiR (RRfRRtfS' 

* i 

C^RT ^RC*R ^’R'S 5 ’ RW R*lR? 



R) R*1I (RRR^R - ^(.sl<IC<1<1 C*R 

R) w RctR<t - rc^vcri c*r 


^t) W "RaW - fvisW'XMfl C*t?R 

■*0 w few - WRRtfR c*R 

o i 

C^RR 2RR R%<PRR CRM CRT 5 #? 



R) C^Tf^ST CRfRf (Semi looper) 

R) RRfejRtft CRRT (Pod borer) 


*t) Rl^ CRM (Cut worm) 

R) WR C’fW (Aphids) 

8 1 

crh tpw rrr c^rt fef *Ri few c<i 5R rr rr? 


r) 

r) rr 


R) RR 

R) 

(t 1 

crr tpw rrr cwrt *rrf*r <p j i s i feoiw rr rr rr? 


r) rr 

R) rr 


*r) R1R 

r) R=p- 






*rfr' 3 . e i (Gift's 

4 C*WWT 9 tfa 



♦ Wa^lt, CWTfft 'S caiaW’fl ‘5lc^-si ^ 9 I<^'3» ®tfi W° w\w f*i<ilc>*i ^ a?iG'® 

atacw i 

♦ ^T|Jl<p«llt, CWlft 'Q cafeSa afCW naT wfe £afa, 'ffe aW, W 'Q CW £fC?TM‘ aTMlT 
aacaWWWl 

♦ ^ aa ffe a^an « a?<m wfe a^far aaca wwa i 




arsaWW W|«i Sri'S! i) wra aWT aHa^r?; 8*f aaa I ^WC*f W So,ooo cata 

©tfa c^> w ata aar w w° sffe aw wr $,^oo cafE^a iJa ai j ia ,: ir?i ^swtw w i 
arataaa ^rr&a w aru arera w aflia-* cat*(ca (waa?- - cac*£aa) wa % wfaca 
araaart; ata aar w i aw aRawcw afwr ^nwr afaa - i catyca (ata-^fwr) w ata 
aarata i 


Wr fWww<T «w 
w?r wa ^aa c*m 
otNH caw Wr cwfk 
■ 51 # WW? yfWsT TSRT 
%W# I 


TT# 'Q ^t^STTt 

atfa fawwa awrr <u<r^r win ^aa caca canfw caca afe canfw a# aiaaat 1 ?; awa 
WT ^awt^ I WM ?RFfM*f caaa WHa afaa-^ alaa'lft; W ala aar acar I 

fair alxafCW ^ 1 a 5 1 c<t i J c tt 3 ,*iP 5 fD'S'ij ca*T R>% WM fewm Wl'o 'SvaH'i Wlw> i 3 W 
aww ca can wr w^ri IH (afaa-i) cafijca araaaft; -w aia aar 
#ir 1 am 4 war arww arara arm an aa wr wr <nf*r w i sN cal>n 
ffe ^iw f&W' 5 ’ wr arcw cw caca aar > 4 lw 1 


Wfa 

aita -i (alfem) 4 af& W^[D#ra Wla I 


atwnt: &ic<ki wr^ 
RR'e|C>q TSfPr (Tsfe 
stwmaaat 1 Tj^-R>*if 5 
ala -s at; Rent ^ 1 


'Q ' 3 Tt^‘ sf^rW 


■ 5 Tw?r w ^ fiiR^n wR fefe 0 ciii®ti ^?r ^rt i ^ ^ fe«rl; 

^?r 1 <rar<r ^ w«fr^ «rfw-^ wr^ar wft<r ^rrfw W¥i^ ^ *rf*r wson fw 
fi^ wr w 1 Wv^rnn wrw'n wrwrrtrcw 'sfu cwr srwr^ 


^w^r wr w *rt 1 wc<r ^.o-80-^.o c^fe : ?n wran ^Siwr, ^a^f^r w° 

^n»wmwwww^wt’ 8 irn 1 


w?, f^snr ’i^fvbt'o?, fr®r aw wr m aw 1 a# wrfew w 00 ca.fa. 


a ra a ra at 1 aw ca.la a«W aw wr w 1 f^ 5 wr wrfew cw awa wa 
%r l^lT 5 cij al; law aca 1 arfa wr%c® cata a 1 % ao-a<? cafe aa?. f^&wrr wrfeca «o- 
'ixt cafe ftcw awfw w 1 ffe awra < ^ca afe cafe ftow war s^o £tra Iwr^TTa 

(inoculum) wara aw aw i.<? caca ^.o 'sa ww ar^rcar asa 1 


aifa 'Rifewwt 
■miRc'o v-io ca.R 
aar? ai^ <ac«rai 1 a ata 
■Wa w'U'o ar 1 


»iM 

arta wfew aia aaca stfe arfaca ir-io ca.fe ^c^> an caca arfa an ^ca caaca 
w 1 ffe awra ^-c- wrcw acar Vi aia wranra warn warft fear% aianr aaca 
aw arcar ^i^l« arl^a wtgar wgatfr ^rara a cw wa^r aar arcar 1 aga 




(Hairy caterpillar) 
<w Rwtir c’tw (Pod 
borer) «RTW I 


*l\s<p«r 'to-Vo 'of 5 T5p=T 
RIWT RR CW> f^TC?r ^PT 
wwtw dfter 'sfctr 
=rlf^ 'ferf^tffer rt w 
fer wit rrr %t wR 
wr w i 


®rwmw Fife ^rtft 
c*Rlft w wWrtR #r 
crRpi t^RKt-ss 
tROTlflt W° ftw RRtW 
Wr rw wtr mttw - 


Rlt WtwaR#C*IW 

Rfc *f i,< f-«o 

PT.R I 8|fR 'So -'Off 

cWf ffcsra 81 Ml lew W I 


cRtsffe «ttRtR, rtfr w *tst wst ^n^sift ferfe^ crir RiRwrtl; ^r i ¥% wr rkpf i 

RtRWTtt; 4 R CRtWR RCRI fet CRRR (Hairy caterpillar) 4 Rt %Wft CRRR 

(Pod borer) WTW I fDn> - ^do fer (o.off-%) io-it fRR W 3 R ffe RtR CPR WR 

Rfeatft fvHfoS crir w wr rr 1 rtfr rir ^r®r crir wcr RTtfeiR rtw wt? 

(o.*%) io-^fewW WWfWRtR CMRRCFW I feT CRtW WCR ^ f^fet Rtf^ 

i fefe rRr ioo tr.fR feWR rcrir <p-?tc x ® w i 

■^PFT ' s Ttv5l^ 'Q 

Rfw-t cr1>[c*i ririrRo wlfew RtRWifRt Rt cwrr fpw ^ wr rtc<f i wr wfeo rr 
rrcr Rtwr rr wr ^rrcr crcr rr i 4 wr rwrt so-vo «ir w rwr Rtf cws- 
Ircr ^cr 'atcRtstcR c^lca ^fw?t ®rtf^ Ircr fRfScR Rt rr° feR ■srpsf^ rw ft$t r°rr wr 
rr i flw r°£|r rrir rr ofcRtatcR c^lca *®fwR Rife rim, feR Rt srcr ^rr «fw 
R*m rrm w rtm rmir Rt #ferw rrrr we® rt rtcr i r° s rw wtt «pt Rt wr 
feR c rirr ftCW Rsjt «4 RTCR I 

fir wifeR wn rcw cwft RfetcwR r<o>oi cRfe wfeo wrw^r ^c?r «rrc^ i ^TP^rc*f 

2fj% w 2fm ^.,80,000 (OT'T 

cw^r wr 'flu’s wr '^rKrtw 2f5w w cwnffa ' 5 rKPt fwr fwr wsr 

I 

■sr# 'Q ^rmtwr 

<#T IwWtCW <u<l^r ' 5 TfC5 'fl'spT CWT (PrWfK CW^ 'SC'ij'l (PrPsfK ' 5 Ttf5' CWTlft 5lW 
^wprr% i wfffw Fi%r ^sr^nft cwnfi r^pr wprrcpc^r <tfk ctI^ot ^pwtcw 
4 <r°v flw m ^wr wr ^ptt - pcw i cww ^ wft >nft wft few 

wpprfeTO 9 !# fte^wrwrwri 

Wt^s 

WIWT^ - i 'ai^lfit'o WPo I 

cwnft rtw w wfe (pwr f^rft w tef% wi¥ sfcwspr w *rt i *iiw wfew wpt 
W6)^ W 'Sfffe® ‘CSff ' 5 TPTC 5 T 0-8 1 ^ 'sTfesTlfe 'Q ^ fe?T WC® W I ^TfCW 

wrcw wf*ftix*r « ^arntM 9 ffei¥ w wfe wr w fte <[rco w i 

RrpTTOTCR (RtW ^TRR wfeo 2 fC?Tf®f%r W «TW Wfe?r wlR 2 |¥o RT wfe WRIr fRf 
RRR WtRR I 

RTprlTORi CWlfR 'Sffe® RtWRo CW W RJRW Wt W Rt I 'W ^ W WPT few 
FR WCR (feR 2 ( 1 % io-Cjo C^% Rflrfe®R ^R° ^.0-80 (R#f WW& RJRW Wt CRCo 
WCR I 

Rfe W° fetCRt Soil Ruffes F|R Wt CWPT'S RRRRo ftfe?T RRR Wt W I 'il'Co C*R 
FfTRR WR ft®f RRR WR Rt| ^R RKfCRT Rtl^ CFR - fes W I RlfR Wilfes RtfR CRCR - 

Rife R R? - P,<?-Oo CR.fR I (feR 2 f% Oo-Off (R#f ftCW 2 fCRt®R W I RWRR ^JCR RTCRR 




ortg^T io- 

ii.% i 


wm fe<rr 3 r# Rctm 

ata ^?rc?r c*jg€0lft c«tw 

0ta, cnWii -a wtzWr 
<P J 1 t 1 I^HM W 

3Tf®f '5Tfa‘ few 1>K 
CT-^T '5TR7T 

ftw <m wr 


wr ftw wt^ form forcer ftem wir'W' ^0ifw 00 i 0 ^ftat 
(Inoculum) ftw 00TO0 0C0 %TSt fofoftm CTWT CTOs 0TC0 I 

c wffo 'Sffvrc'o mrwra- ctw w^r wrw cw arafora- mfo i c<r*r wr# cw cw 
0^?r, ^foat, c-cffoai 0var cwfm w w i if0m c0w 0iw a wm <pt 
* mr 1 cW wrt; w C0TWTW W00 w wwar 0Wsf%r w^r foca- 00 1 

WT^, ■smslt, ^K5lt « wf 

cwffo 0f?r0w wrca’ &o-ioo fSpr 000 ®ttc^t i mrc&R vo% w 0fR0Ri wr tort 

mssm w cw 0 tcr 1 0m c0i'ar cwr 0#r ^m, W0 >wa m w mfodarc'SH t# 
'srtl^a^ cw mfo<r ^#ar 0% w i tort m? 0 cw 00 W0fo0 0 m cwr afwr 

wiwa 00c w ^nwit w w 1 wfo ws 00 ftw c0Tcr afwr wwra- w w 1 

WWa 00000 w ftosm ^30 mtgat io-i^.% 1 

cnts^ (Cow pea) m <Hfifa 

c01#0 01 WOWT 00# WRR Wr ¥¥r wra aferm, cWKI# a ct# ^ 0 f%r W«r, 
Rfow 00^ cwrm 0 WC00 0000? am wr srw 1 w» ^t%r arrm “mwa wr 
00 I C 0 T 5 r 50 40 # 0 ^ C 001 % I 40 *pT <f 5 ca C^fo foc-R 0 wil®t 1 00 1 

"ST# 'Q 'aiN^I'QTIt 

C0C0 OWM a 4#0 C'TIWW 'STtl^T^o C0T#0 W0T WC*f I 0)0100^ 00> m#ca- 40 TpsT 5 ! 
^tCeTT ^?T I C1T0T '®r|i|(.‘i<1 ®tfi|(.'aa 0 *pJit,«iii aR WT ^ aw i£)^ '?P>I«T W^TlWaT 3^ 

0t^ ^rr i TtvSTforc^r %!# cvtyc*j§ cstTsfB^r wr w i ^aw Itww ^’rm 

w^rr ^?r i '&i®r f^°v<rr wfr fc*rc<r ^ w?t c^agrnft c«w ^rra, c^tnwt a 'arrz^m w^r 
fcp-TM W CW TO 0^° v TO^ST W W^T CT-^T WT CW^CW %f ^0iT W 

c^a 0Tc?r i 

fcof% 'Q ^rt?r sfi^rW 

Wra’^Ta’ 8-c? 1^ a ^ fowl ®rfo cafo <p<i ca ^?r I a<i<i ©rfoca •Tl'5.(5l(.®r(.‘i'fi adiife^ 
SKW (io-^o C<t>'fot/C^<l) 3T5; 8o-\bo C^% TOIWJ KfWt W CW 0TC^ I 0fol'V|'fl^Ca 

W ^<m Citrsf5w 051*1 W 0Wc0^ casriTaWs^^r^rri 

^cw ^p# f^BTiTrr ^nfo ^»?r 0¥%ca ftw w <?rca 0^ 1 c^Wri, ^sr w 
torw w t^M \ ^nfo n^fo'ca so-^o cro§1^r§ *p- ^ 

0% 3T#?^b if-^o OTgffo? ?0?0 ^.-a ft; fte ^03? W W I 0% ao-8o 

c^fe ftosf?r 0wi®ti ^?r 1 

'5|t Tr ’iR&ifl 

C0WrT, 3TfSf w 0T W1WW W fw W W^T ca0 CW w wm 3fgw ^?T ^ I 
vaK toi^t fowi c<i aM <i>iic«i 'aigwfW^ra' 8 -c ? fro 010 0WI0 foRar^t forc?r 'srMTit i to 5 t 
00° v ?rif& w c>ia¥r Wr 1 0^#- focw am wm mSc<i<r wr 01^fo fw w 
m?£W 3gf%scrr ^?r 00^ 0< wmffo 00 1 0c?rr®f 5 Wc0 V* 010 cma crnam 1 




■*p=t fe<pi51 c'TM 
srt%- 

<#^0 i fasPre 

fsrf*tW <IJ<I$J'SI <P‘SK>1 W 

■sp=r < TT's?rr*rt?r i 


W#<r C W ^T5T, CWffep, WTsT Vffst, ^Tf^Slft feffeS t^Ttf^f CW W W I 

^irnr w c^rw cwfe^w <m<t® i ^Trw wr cwr ^ci •ttw 
“c<f^-i“ £f% f^fsra - <Ttfer® $. w w sj% io-i* fer cm w w i «t% 
c^fe %r w wr w fensrwrw w c*rm w ^tcst cw wr c<mr w ^?r i w 
f^ift c*tm w 5 ? ferw-io fef*r 2f% fejisr *nfer® i fefes few ww w*t m 
ww3¥rw i 



'*R®T' 3 T?£te; 

cwif few m w*r siw w , ®fw w w w?<r c w cfes~ ww w ^?r i 
w# feiw wr wte: <fw 5ife*r w wr w c w w wr® ^?r i w[®f 

W few ww wr® Fife«T cwrrcwr w W f*r wrr sf^rw fw W<r wr 
f¥fefe^iwfewww^¥r«w^«®?rri *rftwr w 
¥RR#r ctlrg 'sfwr wit wr® ^rr i wt «M»rw ctlrg <®fwr fe5<r 

ires, ferr w sw ww wr® ^?r i , im ^*r wwrw wr wr iwm ftw w=rr 

l 

wffim (Activity): WDt, cW# © cmfcr tfzw c¥m fmtpsM 

<P<P r i: 

i. 

ii. wfrftwTFT 
in. WP& 

iv. flW WH 




i i c^k to? vrment «i*r wc^? 

<f) «t) ?lf®r 

*r) <#r *r) (^kK 

^ i f^tMOTT < i^Ivdc's *rh<Mit <p^c,vo 2(1% w c?>% ftet^ skijisM ^?r? 

^) ie--^o c?#r «r) ^o-^g- c?#r 

*T) 'So-'Sff C?#f ^) 0^-80 c?#t 

o I ^OTC*!’ C^>K CTl^T C^<1 ’5TCW 'SFU J l<lu>Gil ^f^iF? 

^) sfHpFK *0 


8 I 


n) ^ *r) <Nt?*h 

c«wft ftw c^h msft *n?r w <u<r^t<T ^r ? 


^) wc*p£ 
*T) <#r*r 


«0 *Tfl^TC®f 5 T 

*r) wr 


^8 



4 WR WSff'okl WH f*R f*R WT Rf055 <RR? 

4 WR W'Sff'®lR WCRR ^RfRR RRFf RR (RR? 

CRCTR ^TtWtf^ Wfes fWf^T W*tt'®lR RRR RfR fe?T RK 'S RR FfW (RfR 
'R1R% <RR? 

’pRfOR fRFfR FfcRR CFOT ^ ^RR C^T? 

m ?frt #»tr wfRR ^#r r% wr? 

Wr R?lRR Rt\R - RTtRlT <mr l 


WT *PR<M<1 FIR ^RtR StlRC'® 


Ttlrr rr cr1R ^r? 


Wr RWT rir #lwr rtrwt w ^r? 


FfCR ®rft C^> RlRRT RfRRH (RRRHj 'S *iRi<igWIR RJR^TR <MC'® ^R (RR? 
R^T "snnJdvo fRRT (. J 1U>$ R^JR F|R WT RtR (RR? 

r^jr ftcrr >stfR S^rgR fir 'Q r?; fe?r >stfR rrr rrc® ^r <rr? 

RRR RS^ft^R RR R3JR %®f WTWR 'SlRRR RSRRR RT Wf WjfRRT ^R? 

1R wtr ftw wnw 'sfer *Rw=f R «?r #t wjfRRT w RTcr? 

■yt wr ftw #)• #)- rir rtrwt wr ^r? 

^wc*r rr wtr wr fir ^r? 

CWTlR RRR RRR CRTRRMI; >-flR RTR fR*I*T I 
4 WR CWRR FTR f*R fRR WT (RR? 

cwrr ftr <RfR t^lwr rir rtrwt wr ^r ri <rr? 

CWTT%f WTtWTR°s<mRt RRSR#T^^afaRtW RtSR? 

RTvRTPTCR CRRtflR 'RTRlR fRR fRR RRR RTCW (RR? 


' i£)RRRF< 


' 4R°v CRRTRIWR ^IRRMr RR€R“ I 


23 1 sit'R (RT^^R RlRRRTtl i$R R^RR (RfR RR (RR? 

^•’srNt 

’ffr i 

i I R*, ^ I R, 'SIR, 8 I Rs-, (? I R 


i I R, * I R, 'SIR, 8 I R, <t I R 


i 1 R, ^ 1 R, 'SIR, 



’ffr 8 


’ffr (t 




i i «r, 

i i «r, 

i i 

i i ^ 


$. i *r, o i ?r, 8 1 «t, 

$. i w, «i¥, 8i^, a i ^ 

$. i % v i % 8 1 <f, (t i ?r 

$. i *r, «!¥, 8 1 *r, 







SvBftG 8 t^s®T 

*FTC=T3 


*J SJ 1C G 1-a ' 5 TC S U J U < Clw> I ^'DTC*t l<tfsp| <P J U ,: 1?1 'SKRfT 3S?T 

'5TPiI5 I J 1ill<th ft®«T WT %>IG<I 'OR,*H<P OT?^ *lTl% «TF» <K*K# I i$OTC*N 3 Jiill<th 

$*I^F fesT Rwfb'v® W ^ I '5T 5 T WH ^mr ^PT S T'3 C^t *TK ^ ^tORT 
3Ttc«r i ^wc*t?r ^Ro® j i*ii?Igi3 ^ 

^RcS *rfwr 's ^rarftOT wr® ^ ^® ^rm wr^rr^Tr wr 


I 





8.j> ^®oT 

^ c*iw^t 9 rf^ 

♦ ^p^iw f&rc® ^rmc^r i 

♦ WFs ’W? RRtR C#TR RTtRTT RRCR R1RCRRI 

♦ ff^ ftaR RRCRd RRR R^RCR RpfJT fes R1RCRR I 



ftaR RRT C51W few £fRR T&SR I C5tW ft«R ^TlRTCTR f*i'aj<ptR RfRtR ^RtfRRtR >4RfS 

^wti ^»r i feR rt Rff Rftar w*tf^ rrrrtr rcr rtcr 1 zftfT crcr £ft$ Rff Reft 

RTRRSiR fRRtR Sfei'T WT® RtR3’fR‘ I Sfen WT« ftaR RR®T RtRJ i£|RS. iflR ^jflRtRS 

sTtft'ST fr«R CRCR C<Tf*T I ftsR fT$f CRCR Rff ^TbT ^Ws Rhm fctR Rt'SRt RtR Rt RRtff 
R3 4R° S RtR-'?#!’ 4RRff RfC?R'3 RTRT %RCR W RR I £tlR RRR £|R1R fctR ^RR ^SR 
fefR RtR %RCR RTRW RCR RtCR I RRtflR 4R° V flRtRtRTCRR fclR CRCR ijR Mf RRt RtR I 
ftRlRWR 4R° V RRlftR RtR RRCR ^TCRR ^TR ’©fS (Nodule) C«1W wfRCR RfcdJrC'StR RtR 
CRtR RR I RfRRT, «§FR^t, ffeR 4R?, R#T ffeCRR fR CRCR> CRtR# RR( RSRlR RCR RTCR’ I 
4©CR|R 51R <KR fR 'Q CRTRCRfd RtfRRt fRSfCRt RtR I ^ CR*1T RtK ftsR *PRCRR FIR RCR 
feR RT RfR, ^R, R’f , RtR 4R°s CRTRCRFR Rt%T <$R<T RRT RtR I 


Rfcsj ^®sT ^PRCRR M*f§r 


RtvRtOTCR fff®^ 2f®ftf^R RfRRT (Sff, <?$fR 4R° V Rlt, fRTRtRTR, f®R, R Rfft, fRR, ffefR, 
CR|t, RRtflR tWtfR feR RRIRR 'SftRfR RCR R1W (RtR% - S) I RfRRT, f^R, flRtRlRTR, 


R R^ff, ^p3(R fw CRCR> f^Rsf CRR, CbTStT C®R fcRCR ^jf^a RR I WRR RCW ffsfR 'S 
CRflR feR RtfRR RT fR^R ^®R feRtR R3RW RR I ftRlRMR ft®T feR ftofRCR ^R?, 
CSTf^R^R RRT %RW RKR'vo RR I 


^FTCRg ■5re s R 
Rf^Rlt I 
SRTCRg ^[RtfRWfe 
R®WT >!jo «1R ®tric\s 
Rf^RRmwTRR I 


feR RRCRR RCSR RfRRit 2fRfR I ft®R RRCRR ^TfRtfR WfRR RRRRT 'bo «tR wfeR 
RlRRtR RtR RRT RR I CRl^ feR 'ftw ^RtWtR RRRRT 8b- «tRlt RlRRT CRCR 'SfTCR I 

(?^o i£)R° s Rlt iXll; f^R RRCRR R&Rt liJTRCR ’RlRlR RRT RR I ^5|% R»Q% CRRIRSTTsTR R ^sR 
R^RtR ^TfRfRCRMT WfR ^WTRR RRt RCRC5 I RR RRCRR R^Rtt Rl% CVT^(R ’RfRlR RR I 
RRR^R CRtCRt RtR ^R° RCRR WTR ^WTRR ^R° (RR R^iRRtR RbRtR R»CR iflTRTTR R^RtR 
’RlRtR RRRTtR R 3 ^^lR I 'SIR tRf% ^ RRR%T RfRRtR WTs ^tRCRd R^IR >i)R RRR ^fe 
^rR RSTRRt CRRT f^'CRC^ I 


ffeR ^TRTP^tR fR®TR 'SR r ^‘ < J : f ftsR RRR I CRl^ feR RRCRR R^sRRT iO.t? «tR Rft O'® 1%CRR 
RtR RRT RR I CRTS’ feR ft®T ^RtRCRR R'RRRT io.(? \»tR 1%R CRCR 'RtCR I iflOTCRR Rtl^ 'Q 
'RfR^'SRT %R RfCRR WRT RCRS tRCR# I RtRt Rill: SftR RR RRR 'SflR'C's’^ %CRR RtR WT 
RtR I ^55“ RRR%R 1%CRR Wf^o ^R° ^RtRR ^WTRCRR RfRTCR i^R RRR RTRtCRtR 

^SfrR RSTRRt 'RtC? I 


ftRfRfRlR CRTS ftaR RRIRR R^WT b.O «1R wfRCR RtR RRt RR I CRfS feR %f ^RtRCRR 
*ToRRT io.b «tR fTRtRtRlR CRCR 'RtCR I RtR 4 R° v Rfw ^»R CRt>[CR^ flRTRlRTR RtR WT 
RtR I 


iflCRCRR Rtl^ b 'STtRRt'SRT RRtflR RtCRR R^Rf ^RCRT% I i3R RRRb \5fT»tT2tR I rIr i£)R?, 
RtW CRl’^CVI^ ^ RtR Wt RtR I £®R f^WMCRR RJR^T RRCR RtRCR RRtflR ^CRCRR 
’ RRR feRCR fe#s RCR RtCR I 




<rpr - fsf^r, fppr, (Rft Prr f^r prrro rR ctT^w fr rrt 
^?r I tR^^RRR £R% RPRR rpr wwr prr wwt <rc® ^ i 


RR% S: RTv'ilGnG'R <PGii<pfD to=i3l©? ^■'iG'i'Si RR=Tr, pG-afe? ifR’s.'fovaslfttp Rpr I 


RtlRtRPr 

%R#RlP‘ 


RIsRIURR PRRt 

pRrT (BR, (?^, 
^,) 

Rapeseed & 

Mustard 

Brassica campestris L. 
B.juncea, Cass. 

B. napus L. 


f%R 

Sesame 

Sesamum indicum L. 

R'oln 


Groundnut 

Arachis hypogaea L. 


fRTRRR 


fRf*r 

Linseed 

Linum usitatissimum L. 

RPRT 

WF 

Safflower 

Carthamus tinctorius L. 

RPRT 

C'»(,< 1 ' 3 J| 

Castor 

Ricimis communis L. 

RPRT 

RRRfR«T 

Nizer 

Guizotia abyssinica 

Cass 

RPRT 


Sunflower 

Helianthus annus L. 

RSRR1PTT 

PRftR 

Soybean 

Glycine max (L) 

Merrill. 

R^RPR 


pR% V: ^tv s llw(. < r RR>?| ftaR ■*ft 3 OT FR 'S '^ 1 ' s> tt t f s T (bc»<i>0-ci>8) I 





%f 

^iRpIr^Br) 


u. 

G'S'l^k'St'SI 

Rpr 

'StlP’S 

< #PR' 

(cpBd) 

G's«n^l'si 

FlRRCP# 

RfpRFsPRt 

■^R 

^=11 

G<pf®t/GR8?I 

GOG^ra 

< #PlR(%) 

pRrt 

' 3 ,'S'b, (too 

'bo. So 

^,bci>,ioO 

boo 

80-88 

f%R 

'b(?,c 500 

io.80 

Ob-, 800 

<2-8(2- 

8b-88 

fRRRR 

vS( l,(too 

b.bo 

8b, 000 

bbo^. 

8b>-(2o 

f%fR 

S8,(2-oo 

c !>.v0O 

8b-,Ooo 

(2<2o 

Ob'- 80 

WRT 

b-00 

i^.8o 

Ooo 

8 SO 

Ob>-8o 

(Pit 

(?,i'S,^oo 






'^ts, : =Ttw*f 't& r r°*lTt j r fn^r 




<)\si)|W Z^P<P 8.Ci. SR 
PR coiw 1 R=t Rra-a 
(m*r2lT5rb8% 
wre? i 


PlG^R RRr (RCR RtvRTORR £o«i WT Sct> <p=i*i^t=T (RTRT RR RP - FfRR PTR 
ztlwlfRoR R'-tpfR | RTj?R ^RrR RlRRt <P v 1‘ c t 'fro'i WT ‘5lc^-?l 9 lR<lC'a (RfRT RR 
^r° rp fir cRf*t RRft ^r 1 w ftssr ‘pjion^ rriIr wfpR RfRP'R <MG'« rtr i 
rrroIr rr crr wrfr pf?Rr ^ wrt feR wwr wfo ^§rr 4r° s 

tisPRRR £p[l%R SfjR><] RlRR fcsR ft$F tisPRRR Rp^Cf RR (RlR%-b-) I 1 r?T ®M J 1v*tTT 
PRR ^PRRR ^f % CRRb3 RllBf^R RfRPK RRRsBT sppSt CRR RR I RRR RRRsRTT 
^fer w Ft%h3 RCb xrm i rfprr Wr^ 8.^, £fpr rtr c»tw fcsR error's rr sfR 
b8% PtBl% RRR I 2f% W 4 PfBf%- <2RRR W £®R RlPR# RRR ^R 4<R 4 WR 

RTfB RifB &w?f ^sgrIrr pjjt rrf ^?r 1 ^rrt £or prrr ^prirr rt^r pwrrt 

RlR I S<p^t WIgor £o«i <P J lG s l'fl WTo Svg|<i«i i£R?, ^PRRR R<|fe (RPR R5RPT FR (Inter 
cropping) ^R° feRfPT FR (Mixed cropping) 'ioilfR <IJ<R|R <PGR £o«i PRRR ^§PRRR ^Ri 
WT RTF RTR I 


























































d=i ^i <iGixii c^f*r % trh? 

*0 f®®r 

^) mnffa ^) f^r 

^OTC*! - C^K <pji«i ji<p«i ctT^W Ff^KtT WT ^TttT? 

¥) *0 <rwsr 

if) ’Sf) f%f*T 

C^K £a*r ^T*T ^Ttf&Co ^QafCSH <TC?T? 

<f) ^r^t *t) <TMsr 

if) f^r ^r) M*\ 

J 1 field's '*l's<Pilt «1if fesT ^TIW? 


<F) 80-88 oM *t) 00-08 oM 

if) * 0-^8 «w *r) < 2 -o-< 2-8 otn 


8 




8 .* 

♦ TfMiwc*!' 'arKfi^® wfo ^t 339 !^ , ®rrc g TT^ i Tr ^c® I 

♦ j iR i ii^‘ 'Qwy <ir*trr ^o® ^ti^i i 

♦ wrR^fatwc® 9 TI¥c^t i 



^rfer £T*tk fesrflw w i ctT^w ^ ^?r i Tt^TTPTc*t £(1% ^?r 

8fl¥ O.OS «ff «tfa fro 3#^- 5ft - ^?T \A>> «ff CTf^ t^T ^Tf^T ^s.’tllw ^?T I 

arts- £'a«i<i]©t f^ c^iw ^sfWK £tf?r 8b-% i '5rf^ 5 rK ^r 

C«fW ^OTP'f ^Tsfl^ ^TC®t <l)<l«!'a 3S?T '5TF 3 TC5 I *W, SffsRT^T ' 5 TNT?T 5 ttC?T 


(^#te=#Sf ^TlWRT 
fw cstw ^#smr wrK 
sftrr 8hr% i 


^rfwi^ fe»r ■srwr^s w»m i 35 =t ^gim* ft®«T ^nw-^c*i‘ ^r^i¥ i>wi i 

fw i£it ixr# w ^pjfarr ^rr ^r®- erirr 8o-8(t% 4 <pf 5 - 

^Wiw wtf& *rr c<mt ^jfi wco *rrc?r i ^rtw w ’ferH 

'frrft < P ^1% oTto 'spjj^TT ^3¥l^ ^Tt *T5T I J lf?l*ll^‘ ft$F C«fW fts^T 

Pwtvc*ra ^ w ^r *nwr *mr orco snrr v<t% ^rtf^r «rrw i fci^r *m 

^. 8 % ^ciafc®H «rrw i 


^wc*f f^r wrt *rf?rer cw - i 5 f?r, <?^o ^ ^nt®rf%r ^rf^mr ^?r «rrw i ?n<pit - 

& >4 Rfefi ^■siC'S-a j iRi i il^‘ M^ftr c'^wf 1 

' 3 Tt^t c&: ^lf?Nfa Rf«rj ■'srlc'o-si I 



' 3 TW 

W (f^T) 

W«1 

(C^fw/GRS^) 

^Icer ^c=1<( 
■*l1%srt=T (%) 

4W 

"Bft-S (¥tft 
3 rf^T) 

i_ . 

So- b-o 

£^(?0-iiOO 

ov-so 

. <^\ 


^HT?r wfo 

(wi^r 

jiRi^O 

W ^csl<i^- 


i(?oo-i'boo 

08-80 

^p%Wfo 

(CTH# 

JiRi*)r) 

'or.sH^- 

nJO-iOO 

ib-oo-^.ooo 

8^.-88 

^p% Wfo 

(^MiT) 


^o-i^,o 

i'boo-ib-oo 

8^.-88 

^p% WTo 


^r*fr 'aic.sH^i- 

^C«VC<1'<1 

c*^ 

cSO-iOO 

tStfO-iiOO 

Ob--8o 

f r %: ®ffo 


'^) < w < ph ^sr, 

^UPra so-ioo fnc.*^ 
■sfcifr if7(5f 3^$f^ <mI ttt?t i 


^foht fe^rftost^ isotp'Ist c^*t i ^r, 

2f®fl% Wf^s ^plft So-ioo fac-W ' 5 TC S: 0‘ '^F 3 T«T WT ^Tt¥ I fe=T 

9fw% j i«,®r - c^T^trr ^rtfest fesr f^wH^r wr ^n?r ^ ^r i 

*rf?m fef wr f^pfM ^r fw ^rrc^r m ^r ^mri w cro^ 

ct^ttw 'srMTsr c^tc^t wt ^rt¥ i c¥c^® fef ’*T 7 it 











































fe.G-'l G<l '5RT <P J 1G S 1^ 'SHI ^TR *tCTTR ^TW ^Tt^t R’R'T fe 3 TCR'S ¥TR WT RM I Rift'S 

RfRRT R^ fw ^|%T WKTaR RfRRtR R*RR ^T ^T RPyRtCRC*! Rt% W fcjpT 

Rf?wn c»iw fesr ^rnifR w ^r i wrc^R ^rr %r w&, w w fm <m 

^R° RlR 'Q CRfr sfCRtCRR RTRTW rRrIR Wl Rl'HTCRT R'SR I 


^ RlRRtR ^T £|£R < ’lf?MC 5 T CRRRMR RTCR> I vol^ wf^TCo ^fsn^STCR CRTR# RKR <MC«1 
i3<pftG<P CRRR 8fl¥ fRRT RR51RT R^ ^Tv 2 ^ Wf RT?T, WlRfacR 5 RRMRRRR WRT ^srfRR 5 ' ft$F 


$«rtlf¥o ^r i 4 



(Honey Plant) Wl RR | 


(Activity): jrfwwlw Rfaa WlV&W faf*fn I 4 WfwWMlW ZRZIT C 10 Ctr&Zrtf 

wf*Rtw 4wl<FlTr &P?<F?rtw *iflzm ^ww^t <k?t tt*f$T®z*Tf ftPicn 

fiw I C^M vftfw ^It^T tsT W1 / 


b 




<F) 'is. 8 
*0 


«nw? 


«r) (?o-c?8 
^r) ^.0-^8 


*T) O 


*T) 8o-8(?«m 
^r) 'bo-'bc? wt 


? 


*r) io.8«m 
^) 3 , 0.8 






8.o teft, 

♦ ^rfwr -5TCW wf^r fMT^r ^ c f5rr ^rmc^T i 

♦ ^rftm sr-ft'c® m gfarnt wi<t 9 f^%^rNir w mcm i 

♦ 'fftprrbm i 



■'iftm ft®r CWlt mr flw ^' 9 lWt^‘ ^rflt C^t ^'3TTt 'ajH*tR 5 ‘ I ^TCm(¥ 'aTMTO 
Wlem 'arm m, ’Tit <rT J 1 <ll«r '§C 5 T CT'STTt^' m 'Sffc® OSft WPT£=T 8-(?1t bK 'Q ^ fifC?r 
igf^r 'atW J li|'® 5 l <m® m "flTC® ^ftsft's* ’tl^T J l$,c®tb, (.<1 ftc.il C*TC® ^ITC^ I ’Tlf^r 


wt^o, *nft m ®tftrc® <rw<r ®tmu ^rftm wfrc® 9 #sm m zrornt 
<mc® m i m £fc?rM‘ ‘mm ■'iftm wi m i mr sfcirffl' wf^ m siciil®t*ift cm 

fc^T *P«1*H 'afl^'3 ^j% 9fl¥ 1 wf^T t'oftil ^WTT C5^ 2fj% S-b- t*T *fMCir¥ ^Tl^ sfCiFM - WT 
I ^ C^t^ 2f1% ^, 00-^0 Cf#! $®ftiir, b(?o-bSo Cf#! ft^iipivftf i£R?, So-b-o 
C^% ^¥,1% *n?T sK^FM’ WT CTI® ^ffc^ I Ij^’fCift'iF ^fftxH ^Sftiir ^TTm ®[c^ft> 'S ft,i£pr,f 9 r 

m mf*r *rtc<r<r mthf wfc stsfm <m bim to zrcm mrc® m i Tfft ^rc#- ttftrrr 
ittc? '*pr 'arm ^rarr t’ffefcirffl’ me® m i mr sKiFfcm ^w^r ®tftc® mr «tw ^T§pHTr i 
itemm <pq|<pc,q c^fT c^Tc? c*r, wf, cm'f wf#?r m - <u<rIm ^rftm wi 


9 fl¥ i ^ftr-l^f® ^rfcm ^im ^'T c®Pf mr c^f*r ^e® 9 ftc?r 1 

%r WT 


TOt 

*rf^1?r %t <TfCT<T 
^TSBT I W «l(.sl<IW'a 
■5TWT5Ttf% C«tW C*W 
^iusHs - ^ '5TC<T ftw 
<M(.« ■ 5 TTa7?T '*F=T i T 

c#^ v rr'S¥r *n?r 1 


'arc^m - Hem vrwt ftw ^ 9 iro^ to i w 'aic§f<c<<i 'srwwftr c«iw c»r^ 

'afrim - ^ ■siw %r ^ 9 H‘ ^r®- ’imr c#r 9 rr'S¥r 1 ^m^r® ^rft^r f^i?r 

cm ^?r 1 ■©tftrc'® TOm IWSTm m ftet^ ^rtc«r ^it, ^#r, x#?r ct cm 
W»rc?r <m wr rnr 1 <ra fw m, cm ^ c'T'sm ^?r 1 c«rc^ 

«ntm w w 00 c*rsfe ^snr m%r ^ ’fftxn w ftw me® 

m 1 ffro to wfe® %r w'vfMw mr mf3t «rrm® m 1 ^ft-s ^ 1^ 
ixi^r-s^, m w 2f% c«,sc<i ftem m : ?e55 b - cf#r 1 ctki#, 'fftm ftw mstc^ m 
ft’m 2f1% c«,sc<i ss cf#r ftw ®rtm 1 : arl: ^rftm ftw cwfS’ m st% crsm s.c? cf#r flw 
mt 1 


otb' fwr '=rrm c f®‘ 
ftw cmra’ ^a-'oo 
*i?r 0 *ft c?i#i?r ari^w) 
fe's ^?r 1 


Tsnv *i%<t 

mr rnrem be? fern w ^jfft'ft'^ m ^fk?r ewe*® m ^rsft^ ^ mffsfsiw c?o-^o it 

m mr 2iciii®ti 1 ©tft c^® -ac^i-a ’fftxH msr c^tc^T fmN - ^ ®tft C'® b-^, m - CTib^ 

2lciil®ti m 1 c^Tb fe^r 3 Ttm < f® %®f cmi^ ^(?-'0o fvR m (mr emm me¥) 
fe®- m 1 cfm srorfm mr ^ m %r cmi^ \(t-vo fmr m m s^-^o m («1t 

^rw) c^Tb c>f'S'?rt wif 1 S'Sii<ic»r 1%*!^ , tmr, ftiiil'sc’f®, *jfSiif 's 

j¥T®w 'afs^csT 'afcmisft s ‘ •TT 5 w ^rftm fte*fa i ■'iftm 

s^'c® ^ mmcmfm1%^fe?r^fk?r emre® m i 




'3MUr««f<*rr R-ttfr rt rimr rtr Rst crtr rm rmr rimr swx rmIr mrt rr RRtfR 
<r° v ^ mr crri Trm i crir rr^ mr rmr rrm R-fe^ <®f& <rr flw 3 cmt fe® 
rtcr i 4 crtcrr mwt csm rm crm efe cr#f fter ;>.<? rr rrirtjK <rr 

foGlCs -si-Soo feR ftw CRRR R^co M I 4 CRTCRR RfRRR CRfR 3M CRlWlR-fo^, 

MtcRR ^-8(t ^rr ;> rr r% fR5R ’fife’ feMr fro rr rr o rir few rm r 
rtmrt rIrrir (,‘ s t s c's rrirrrmm i 

WlR CRM RfetR RRK CRM I 4 CRlRRR M3RR 3M RTtRtfRRR (?S t^T RRRt 

MR sfr tfa £t% f^BlR Rifes ir.o fefefeSTR fffRCR RMf RR fofsfGI CM RRM M I 
#f6R»R RRMt RRRTM CM RRM M I RRRCRR ffw #fer»R CM RRTCR CRftlfe Rfe 
M I CRtRtfl RRlRtRMR ®fRT ^RRRft I Mil ^t5RMR> fRRRCRR ifcR 5 CM RRM M I 

TpRT 'S 


*tM?r *f^wr i ro-va mt 
«# iw >i<Mw< ffw 
RIR <M& Rslt 
«|wfe 5 rr 


IjIr RfRRT RISC's Ro-b-o ffe RRR MR I ^IJllJ RfRRT RISC's iso-hho ffe RW TO 
RtRM RfCR I RMR RoRRTT Vo-V(? MR «fi> R1RMT RRRCRR ffw 'SfelR RR CRR5 RlMlt 
RRilR MR fe® M - 1 ^’ffe ffe (RIM RR 'sfeR RR 5 ’ feR RlMlt RRM M I ftW fRT feR 
Rl® (RIM MRMR 0-8 fer 'SfRRR CRRlR RR ^ RIM MRRR RRt^sR I CRRlR -4R «f& 
(RRj ft®T RRt RRRTt i 3MMIR WRT ^0-^0% 'S'flj RRR RMR R° RTRR RRR oRfl; <P J 1 S 1 
RRfea M I feRRtR 'SRMt ftw (R CMR RfRMR 'SRMt RM MgM RR lilM RCRR 


MR RIRM iflR' R1R ’j’ R5R RW R°RRR RRt RR I 






i I 


* I 


O I 


efface 5f?r m <rtcs c^% ftenr eform? 

^>) C#5f *T) b - C#5f 

n) Xt c^fe ^) i!P c<t#r 

^rf^mr srsm ^f<t<i> c*rm c^t 5 #? 


*0 cswrc’fw 
51% 3#^t <Fa ’TTW? 
^>) ioo-iiolwr 
*T) 80 - 8 ( 2 - fe?T 


*0 WKC’fW 
^) ^Trrc’fw 

*f) ko-ioofer 

^T) So-bo fe 5 ? 


8 1 ^Ti^’#T(^ftW^^^^i^tTlt^ T ^ : WC3T8l5r8^'3¥r^[f%r? 


^>) i£ OTsfe 
^T) Oo CT#T? 


*f) ^o CT?fe 

^T) 8o (TTgfe 


io 





R>c>im *raifk 
fWg er«rsr Wwtir 
gc®ps wsglwof <*# hit 
wtera' *p j i , =i i f%¥ ^ 

OTi*r j i<j| 51 *i oot*m 
«« fW#5T xtw 
ofsfrs, WWti<t grat g?r 

Wl I 


4 C'TOH'gfS' *3 
WHtwRr ?fg *lf?K 

S-o<) CTt^S]^ >|<j|51-i ITfa 

wfg^gwgfr i 


^ralfk gfes <m wr 
I ^Ttfes ggg <MW 

gift CS|W gtfe g TTj <1^ 
CTt^pr «o OTgfSrs w 
«# 9 TOTl^W 8o <7Tgfe 
^M3TTf WFa | 


wfrs.s 

4 <# C*l£gwTgfg 


♦ ^rarfl^r '5Tc^g‘ wf^r c^t^r ^rpg7^T i 

♦ ^rarft=r ^rwt% ^tntt ^rmc^r i 

♦ ggrflg w?gg wwmgvw g^fgr wc® gigcgg i 

fr® s Tfr®t Ron c<i j iiii?li fgrw ggg urgg ^rfwrft ^cwq ^r°®TTc c Tc at t gf& gggr ggrrag 

<P J l s l I g CTO'T J lill?ll fro on 3 gigglg te'oli) ^TW ¥C¥C5 W«f|g nftng gpR W I 


(WOW C^T®fT fro on 3 gfSfR g gCW WIT ggfgo -W^ll fro#; Wlgglfg WT W I Wit# 'Q 
PsTWT frog T'j'WPTCg 3 T?Tfft 5 T ggg wfwt\*r PTC# gg# WW wn I Wgg gpo <Kil 
WT® P»PT WoWt 8o-8(? ®W Wlf# W° ®W frog I Wigi W|g 'Q '®fD©tl'ok 

gpw ^wtg ggrflg fftw sn^r wc# fw f#g wrigggifg i wtgrcg<rgM®TfwggggifW 


'ai'a'o w wg ^ ptcw wgwrlilg ffgit? Wsgcw wgfitg wr® cgcw wr wr cgp® gw i 
glvgTPTPT n*llfll iflg# *[®g wn I ^PTCW g# 'Q 'STf^t'S'ST Wlfll WCgg Rgpg# I IWT 
frog fgWWgg CW gr# *Tt gfW >4PTP*r ggfftrgg glWfCgT W 3P>5 *TT I 


■srifi* 'Q 

Wlfli PTTWM, Cion PTTWM 'S iflcfrn ptTWM glfroo Trig WT gig I ^ PTCW g# 'S 

wmt'sgrg gff ^ gf#r ^®g cvty>i§ ^raifk m ws i <rr wr c%[ar 
wf^r ^ i ^ ctI^w ¥W# c«rc^ % wfco mnfk 

mwriri *tk ^ c^k c^k ferf& 4 *tm ^i^o «rrw i ^ ^ 
^flw wfeo mrrfk 'btot ^sKsrr^rr^ i 


wt^® 

gw, csi%3 T ^ ctkw wgartfwo w?rtfW wfo i 

sw 5 !^ c^pt j i*ii?Igi<i wfeo 8-t? 1^ wc^g ^ciiisti i g# «i®f5tcg wg feg 

^g°v wWM ^ w ftw gwr wr ^o i gt fer wfg ggR wig gg c^fs- 

fro^ ww gggfrpo wfco egg cg'sgr, wig Igwwr « ^W'SIg-f^g ^gr 

w l 

%Sf ^RTT 'Q *^5 

ggiftg gfg 's gfgg ^»g wlgwt; g|g wr gtg i gfg CTt^or ggrtTew ftw fewwg 

gtwnftr cw^ wHgrfgg gtwnftr gg^ ggg wr «i®r i gfgg cgl^w ^®nt cw^ wr# 
gig ^g gew ftw ggg wr ^1w i ggrflg gfeo ggg wr \ gfeo ggg weg g# 


c«rew g#g »rgf# cgig;c*i ®o cggfe ^g° v Wgg cgl^w 80 cggfe g'sgrtjw i g#po 

®-8 cg?1g? g#g gflpg 8-a cg§1g§ g ge^ ftw ggg wp® w i ^®Teg flw < 110=1 c^tg 
g1% (to -'bo cgfirftetg gpgiwg w 1 




atfa <r#r5ft<T <lf?r wTgw 
So-'bo fi) i£W?. «lf?r®r 
CTpJW 8o-£o # 
^NTtS's^r i 


^rpfM's dft^pr >a ia«TW 
C5W S|f% iffoo- 
i,ooo (^>f®F <p®i*s ’tlwr 
^rl?r i 


>ilw^ TM 'Q sfc^rM - 

wtw ^#®i?r 'or<'ow« ^ ^r wrt wr <^m ^r i 

w% - io 4 wfk wr<r w c^ 2 f% wm ^prrfw wrt stmt ^ r-«r wr 

I 

' 3 Tfa% io: W%1 '5tW<lhl?lI*i<P •’llMKI Wit I 


' 3 Tt?' 

*fiim ((. < pf®r/o^8^) 

^'tf?ryi 

(to-'bo 

1t,i£)^,fH 


w,f*r 

ioo-i^o 

few 5 ! 

Vo-iifi- 


<TH1?rfWF Tffcsf 9f5t C^TfW TT W^zT’t 2f1% 5o t*C wfes EfCW ‘MW 

WT W I WS W Wfw Wtsr C*fa W 'Q ^ fe?T ¥lft ^PfK W %f W W 
SB's i w^Ipi-s ftw wiw i ®rrc 9 t 2f% c^fe flw ^o fiftsr w W“tc?r 

sTMTC^T W?<r f*iW (Nodule) '©It W®t ^jft W WT ^dafC'SH CW ^TfWW 

w >r<est'i><i w i $orffW ww w?t wt<rw ^sfwrr w ^wwr sww ^r ^rr i 

»iM 

W ^o-5(? fwr ^ WM W W®“ W W t<T ^ ^TfW W^TT W fe® 
^?r i 2 f% ^fftttcsr <rf?r cvi^cvi fro-fco It ^ ^rfwr c%(ar 8o-eo It w <W i 
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^TMM WU3 ^?r I C^im ^n^r ^r«T C¥lw frrf^ S-b- ^r W 'Sf^OT 

(ftosr^ ^n#®r b--io%) 3r° s <m <f<tob ^?r i <rawcsT £(1% ^rrw ^ <rr ^ ^ 'sfer <rMm 

flw «1®T «nw I ¥¥T 'sf'T 35=T 2f% £(% ^.ooo-^oo C#Sf Tl^T ^’’tsf ’tfra' I 

W^kH~ (Activity) f^rl^MPr <d<K ^rf^T tfzw cwm cmr c^H fam f&^st mm $W*T 
<p*pi i 


v 




*l|<^|'83 ^TTt?R 


il C*!W 

<f) 8(?-c?o«m *o 

^t) 'se-8o«m ^) ^8-^ «rn 

$. i c*iw 

^) 8o-8(2- *o 8v-(2^,«m 

*t) 0 ( 2 - 80^1 *T) 

«i flw^ (c^fif/c^)? 

^>) istf-ioo *[) io(2-iio 

*T) ii’o-ii’tf ^T) ioo-iot? 

8 I «f«T ^£=T 2f1% C#St ^MsT T&stfff ^?T? 


^>) iooo-i^,oo 
^t) i'boo-ib-oo 


*f) i^oo-i8oo 
^T) ^ooo-^oo 


is 




4 7 .aWS’ ft3TTW^f|--5^ (Rfer UTMTl Wra- R1WR I 

4 r rr ^wrr^r^ wfR w c%pr feit>w w^a- riwr i 



r ^^fWsrfferWr 
'arfwlft H®R*[Rr I ■ftef 
*r®wr 8o wi£®r 
fWfH I 


4 >4 W*1 J T'Wf' FlCRR ^TSPTJT R’RW WRtFRl WC® RIRTUR I 

R fe$f?1 f^otrr ^fwlft ftaRW I %Sf RaW 8o Wt ftaR fejRR I RtRfe 

ftawfea- 4<r %f ww rir i 4 fer cw $c«tf>M> <fe w w^ir 

w twift Rc-nlfe fewr i wtr wr cfet; rriw cRtfe ^ffe w fR 

fewr r %% 4 crcR fefe Wt^u %rm tufe 4<r f%f fe; fir 1 Rfer 

w?, fe ^ csft^wt; RR^fe fir w fcr 1 wsit; crcrR ftaR RfSffe wrt r R*[fe fr 

■sTtfi? 'Q ^t^sTir 

Rfefl % wfe f?fe rw Rfea - fr w rr 1 rrrrs criwr <rr cw curtH Rfea- 

W ^PRR CW I RlRRT WiR^F Rifes' RRSpfl WT W*fR I RR^ fRf5T W 
' 3 T«5rP%=T fw (fel ^fiRT® 'Q RWl WRIW >4R RiTRR Rfe WT I ifl'W ^fflfeR WKR 

4<tfr w^ffe rr 1 wRgfRRR^ifeat ^rfr wrr 1 


WF® 

fet%Rr%-4R-i R%fe (ii^# ^sriffe wFs 1 

fe^sfr ficr Rift> fe <Rf*l fuft ^wr sic.*) i®m ct^, r# cr*i RsIrwr fr ^rt 
rrw 1 wtR 8 -<t rirRsIrfr 'Q w wrRtrfer w 1 


rir rfrir <piK,«i ^r rw c#t Riw rr 1 c?fe £fj% i<?o cfer |r§feT, ic-o cr% 
f&,4R,fR w ^o cfer 4 r,1r rir swr wr w 1 tfeRi wcw wrr ^ ?#■ w 
c»t^ ftot wr ^nfifro filter fes ^?r 1 ti 1 % t^fw w wrcw $.0-^ Iwr ^ 

, tN : skw w ■5r#c^ l^ter fes ^?r 1 


%f^T 


'STlCTT «ll%®r 
CTt^pr 4 ISK W ftw 

<MC.°1 'oPT ‘P'lH 

’rr'SirrRlrr 1 


^ cvfl'^cvi -rCbVi) WT w «rf^H CVt^Cil >X|iS^T WT %T ^‘ 9 H‘ W^T WT W 

9 ft'S?lT Rl¥ I R RW^a Rife® CW ^?T I Rtf? C«W Rife R ^ 8o-(?o CR§fe 

Rife® RIC^ R <Sf \o-^ CRgfe feT WT W lilt %RW i8-i(? <fe$f f1®f W C^feR 
w fet 1 fe- >i)R war cfer fer «rw rt w flw cwr ^ar fefe 

wfea ^?r 1 


»iM 

%®f CRHIR fel R^Tf?; RC^ IXIWIR W° ^R W1% WR WtR >aiWlR ®rfR t'o fRb1% CRbRl 
2W®tR W I feR CRfeR CTO Rffea wife feu few RCRIWR W I fe CRfeR 




flw <Tm?rwfNT *it% 
fte oafc® ■'Tiw ®iKrar 
fe?r1&?rr < nfs|^ : 5T« 

<M=1 S’H < MG'® ^ I 


W=T «H Wf 2|fw (.^SM 
i8oo-i(?QO C^feflw 
*TII5r I 


vs <rt<r cw<r ^5jmr^ ^?r i fe'fsr w ^ *pr w 's wr <n*rf<r wsr ^rtfr^swr 
■'tsw ww c^*f ^n?r 1 cw<r ^ ^Sfer w ^<t *nfca xtf&ca *rr< zrarm- wr 

CTT® , tfC?T I ’T ^3%^a CW 'Q C'Wfa ^ W ^?T I ft$F , TtW W?T fthrT ’tl^l" ft®f 

c*fc® ^rtw 'oi^ ^rrwr fe?r fS'srr ^rtf^ ^o w wr wo® w 1 

W«1 "STs^ 'Q 

3T wr ^r WT wr ^o?r *mr w ^ ^orr ^ 1 4 W %F©o*rr 

WOTT ?r°v W W I ctT^T W Wt^OsOi wr WOa Sso-iio f*FT wr ®TTC^t I w 
^Tfwr ^Ttw c^lw ^rwsMt cwij wt^TT (%®f) irfec?r c^for 'Stc^rt w^ *®fw?r c<pt^lPit*r^ 
^r, ft^r ^r ^ifihr , trcar wlwr® w® w 1 wrr wrr wi<r ftsrsw cwr wror flow 

'sr^fM'iW W^t ^G-wlfl Wl¥ «ftc^ I W WT 30=T 2f% (.R8M i8oo-i(?-oo c^>% 
ft$t 30® “OW I 





i I 31%% 1%^ ^JT C¥K 'srfwlft 3JS7|«T? 

<f) sw *0 Mt?r 

^t) f#5T ^) 

^) <m^ *0 fikr 

^t) ' s nr i TT ^r) 


O I 3f ifspflZ'a c^rf?f ifjfJpg- f<i^)i|K? 

<f) $c«tl>r<t> «r) Rc-ftfcw ^f^r®- 

?t) ^) ^Tfig^^fTr^ 


8 I ®1®T 3J57|sT c^g- gf% c#gf yf Tfspfj^ f^sf T§>?’tjf ^TTC^ I 
^) VOO-ciJOO (,<^1®! *[) iooo-iioo (,<^1®! 

*t) i8oo-i(?oo t<pf®t ^T) ib-oo-^.ooo c<pf®t 









2fi% 8-6 fit 

’‘TNtw’rtra, *rwt 

^tra?r 00-80 fesSt 
Wt*T ^s,«|}f 1 


*T$r (t . 8 j ii<N<i «tl*i ■'tlw'fcr, 'Q *toW 

^ ^s? c*iw^rr^ 

♦ wrc®^ - ^rfwpg - ^rt^: ^rmc^r 1 

♦ ^tHr^T ^ W ®Tl® 'of <mg® 'Hfiwi 1 

♦ <pofii(.i >iR*)r ,!> ffl‘ ,!> f^‘ ^?r ot j i" v 3c.<p ^T-^t <mg® 1 

9 ftk®H C^lW (,®t(.*wi CT - ^Tv'TlTOf*!’ tf?T, C’tf® ^ft; ^ f®*T *W (.*13 

^?r «rrw i f^R? f^r to 3 #?rt<T M»ftr <r 4 rr wr ^rr§ 

t) tf?f ?ri^t 

4 <Tr®t<t c^irsTa' fpf^st ^tc^g - ^rrc^r ^TMTc^Tr i <Tf®r 

8fl¥ io (TTsfe «T^r 'S a (TTsfe ^Q'ST I ^ <IW tbFof gfl¥ ^ (TTgl^g I 2f% ntC5 

^OTt i8- 

i(? It <1 c^iw ^c?r «rrw i ^ft =T^irr 8 (Trgfsrg 3£® ^ OT#rg ^’fw ^s® ^rrc^ i < if?r ! T^ 
^rcb Tfwtf^r <tlc.®M ^rwwf^ ®r°'c*t i-s^lt cwit ^rtwtf^r '^Tt^t OT*fT 
fTt¥ I £(f®ft 'Site® io-i£ It ffef WC*ff 2f1% iooo ftosf^ '3W i T ^.fi-o sffe" I ?TfE5 So- 
ft -o fe 5 ^ 'SIW ft®! <#*lwr «Tt® I 


?rft; <n®r *rfsr ®mt f*rw <rr®i'8Mfc® <?ntr ®rt ?^ 1 < Tf®r mm £ft¥ c^gfe ^ 


2 R^ S (TTgfe I l 3 fc *ft®r (^rtCST -spfr WffGfl <fttc?l<T ’fM «WPT I W ^Tf^mt TOT 


iooo ftet^ 'S' 3 t i r after 
i.vosfteri 


TTlt mfam >MCbCy % I stTC^sT ^ftft®f i.^-i.b-o *|W ^C® *TfC?n grf^ft sftre 

(t-*> It *TKt ^?T l *TNT ^TtC^T ^o-oo fesjt C<FK <K<T \ £f% '“fMT?T ^8-^(f It 

^c°n<q c^1W ^?r i f«TOt 3 T tf? jiRji)^ bTl^® c^ft i <s1t =t^T?t (t CTgfe < ^ i;! ‘ 

2 fl%lt « 1 tl® ft %f ^?r, ftet^ ^ ^ I <Tttra<t ffeTSFTt 
ftw w f^fSt cwit i iooo ftosm 'sw 5 T£nrr i>o sffe- 1 ftsr w w wr ’fW 


^fW i^(?-ioo tt 5 T 7 r 5 T¥ “TTC^t I 


’t) (?^" 5 lf^t 

^tt5 0T*TC® ®JCH4tr ®WT, ^ 'S ^It 5ltc® CT#r 'Q I 

ftw c«tm « <3 wwra w i ®htht cbor c^% «rtw i 

iooo <j](.©t<i 'SW 5 T 2fl¥ £tl¥ I ft®f C#Tt C«1W '?P 3 T 5 T ^fBt ’IW CTlt Ssff-ioff 

lw*i ®IW I 




C 5 T 9 ft 3 T ^OTC*t *T I ^ WtC®^ ^tT5 ^C1<P^t tf^ -'if<i«i(^‘ '5|® | 

CT‘ 9 ftCT^ 9 fT®t^ Cnt^t ofcsf^tr fe ^tC«r ^ Sfffto f^TSM f^Tffe^ feb «ftW I 

C^tsqor tfef, < tf®t 'sppT, (^T«fC® 9 ft®1?T ¥C®T, 1^1CC><1 ' 7 fM ^tKH® 

«i%® 'Q c^ftr^, Ws f% 5 Tt<rr ctw, c^ittft^ ^ wfwr ^tc«r i f^r 

Wf¥tW^r^; < # i 




2(GsjN*ik 

C^T I 

ii i5f?r, c 1 ^ <nt ^rf?^ m ^ i 

$. I ^'©tfc^ 3#^ wfa sm w ’ff^P^T W5T ^ W ^#S ^S *Tt^t¥ 
^C 5 ? I 

^) %r c^rf^ ^#»r i 
*0 sm ^msm ^#»r i 

?r) io i 
^) ^ f^r ct#i^ ^tf?r*r i 
®) ^vfw wt<r ^#»f i 

« i 2f1% s fc*r 2f% wrc^ ^f^rTc^r ^n^r 'ot 1%c*f i 
si «*oft<vi f?rf^ wtc^r ?rrcs f*r c^rds- fe»r i 
(? i nf?m <rict (^ wrc^ 

'b i <t»‘'oftf-« 

si w=r i 




i I 


* I 


"W 3 T 5 rc?r '*pr win's? 

^ *o 

^t) <rrt; 

C^li'srl'slii JiRi*(r W ’TIW? 

Ws *0 

^t) <rit; 

c^r-reff'ohi ^rf?^ *\mt ^ar c<r%? 
^) Ws *r) 

«t) <rrt; ^r) 

c^r-reff'ohi ^rf^mr ftosm w? 


o i 


8 I 


^) 1 ? 1 % 
*T) <TTt; 


t> 


ifl- 


C$5 

(FT’TPT 

(?^o 

(?t < tpt 

(?^o 

(FT’TPT 

(?^a 

(FT’TPT 




<t.<t R>®i 
4 ^tw (PlwM’tfa 

♦ f^r ^rrc^ 1^1%^- ^rrs^ ^rmc^r i 

♦ f^r ^ttw w f?n?T f=r twrcB w 9 # 9 f^‘ ^?r m 1%=f?r ^>w mob 9 fi<n.<it i 

♦ fe^^ i, w«« 9 ftwi 



afl^fw^tr 


f^T <M5lfaoif>l (Pedaliaceae) 9 ff<f<f<1^ <P#tf? I fwltS ^TI<Hb 

”fW %■ ^?r I fw MK MK C¥M ^TTf 'g« , Hl»j«l<P'»rw ^ ^?r W b| fM ^Tfl <TM 
fpsTW^iM i 


fwfl^5,WfflTr^lw I | ^) "WP ° f^T WfBlTr t§%f I '^k-Wl'T b-o-ib-o f^FT I 

'§]<mPr vo-ivo i I 

• *0 s ^tfo%B stmt v[=i'b^ , snrr s»o wsfe ’tw sropr mtob *rrw i ^m<t 

^rfwts?^ ^rt^rr 2 T*tmt "STtl^ f%T?rT5TTsT i 


?T) <F|^ % <F1^ WM 40b -5#f^W MB WtB *TKT CM M I (*-«) %, 

M^ft 9 ! P (MW bJPJb | £TI¥ MM?, q^hftBlW f*t?TPj3% ^WMb ^T<[©f, bW 
w*m (Pink) opiob *nwr ^n?r i 


^) ’TfBt § 9 fM «wt MOM ^Ml#r, M ^TfSf, ^b#FM MW BtffB , f*HM ^ZMT <rt 

MI^IF (Ciliate), fo? MbT ^#b 4M ^TOM 9 fM 4<Fp- <1 bTW ^Ttwrwt I 

®) *pr s Msm *tm tt MMT% <rom ^r wwn 4 mw 

(Zygomorphi'h), i,^, iX|<pc^ IbiIIj MTS’ ?pr «TI<P(.b ^ftW I ^ WtB (£ 

ftgfas), Biw^Ur mmm i wirr TMPtm m i 

■C) MT o MT8M M BfsRT BjfM> KfMT^ MP’PJ'T (Capsule), O Wsfe x b Msfe 
WMOM, MNW, MM, MTlft (WM f^fM, ^IbIsMO^ <P#T, fwlft (Dehiscent) 4M 

Bjfwlft I 

stf®"?lwfa'5ketti 'S^t | ^) % WtB, vO Wsfe x ).} Wsfe feWl (Ovate), f^M C^TM 3 Tf'it, 

gw ' s ^ rsri I Wi, «TH, TftfT§t^r^rM W^TfW I ^Ml SUIT'S £fW I 

£(c?il'8t^l?i 

C^T, C 9 ffM' a «TfBt I 

i I W5T I 

^ i wsT ^rrw f«T (MBm ^ *r?r f^Blrr 

^ fsRf'fe' «TfBl¥ l^f 9 !^ I 

<F) *FT, X M - sptNT, Mb) BTMM W5T I BfW^ 

3T° v «lir WIM^ «TfBt?r Wpm W5T I 






«r) ^ fitter <rt<[ wt i ^ijt ^ 

o i ^rc®t^ ^rr^Mt <mifsr<t> ^mamf^r i 




^,1 w*r i 


iV 



i i few fer c<w? 

i 

«i few ^fet«<t> fe c*tm #fe<r wr wr *mr? 

8 1 few fe # ^®r wr^mr? 

'b i ^wrspw^ fer v^iTWMsr ftw fw t^%rr *rt<r sjwrn ^?r c<w? 

si fktfet^^^(Wtn#t^^#^wrwr¥iTr? 

lr I ^F W %T C^T T§s^t WW? 

(9 1 ^T bW WT§lT WT ^Tt¥ ww? 

io | ^W^ftWCW sf*rt*T 

’Tt^r (2.i 

i I <F, $. I f>, « If, 8 I *t 

(2.* 

i i ^ i *r, ok, 8 1 w 
(t.'s 

i i *r, * i *r, o i «r, 8 1 ^r 

’ffr (2.8 
’ffr (2.(2 







vb 


CTtt^ ^l%f©c®mr i <iw w sjwiwr ^?r i 

^ ^tc*t?r «Ts*f ff^r ^Trar £af?r ^c®ts fjr^sMf 'arrw ^§1 ¥<t c«iw i ^wat 

fwrc*^ ^rw ' 5 rr i 3^ 'ofa 2iciii®tci?i 'oif^tw '®tm c^fw ?i*r 'ftaflr wr iksT's ■&tj, siw, 

’ife, ^ift, ^-OaiW, '5TT5 Wl?r Wl=T, W taj# ftai% «nw I 


^Is'TtOTC*^ Wfat?T a[*Rl fee's <4?> ' 3 T5T5T 'arM$Ff#?r ¥^I=T f^TW *1# WaM 

, ti®T i T i <i^ici wfaiTr 's 'srhas'STifcxp <#ar < trc5?r afre*^ ^tr^t 

•T^T ^HC*T sixfel I 4VaKgt¥ ’fit fe?T ftw W M?T 

^<$3 ^a^T •T^pT ^ 9 tOTlf*taT ^fS<i £f?TPT b'lC^ I ^ufac.^ C^T^tTT ^3f f^TSWi?’ ^if^Tt 
OTjRRa 2 fj% W 2 ff?r 8 ®P¥ C^T ^Tt ^TTWl^ <RTCa ^55 | vprT ^TffiFRT ^l¥<RT 
«f1WT3 4«!M ^TC?T I W «im 5 T'S ’•W 

’rf&, CWT, C^P tWlfpf C^ ^fa WRI WM fW -sres^T ^T-^IWf^tT I 4 *ld 
<F<m afK WW* offafbfa 'S mmpf MR «Tfa <RTCa RRt<R I 


i£i ^fad-si Rf^d afdr ’ltd afK ww* Rtdg- ® Rd w 

wf^T £afR, RR - sfC5FT 5 t, ft®f RRR, Rid R^ldt 'Q 3 T°£lC«,l'S^ sR^S* >iR\ '§®Tt 'FR Rwfd 'STl c.«l 1 1> *S T 
rrt 1 4 W's <mif«M> ’ltd Rtdsr wf^r ftaft ^ Rdfter <m rrcr 'arrM^rr 
wt^rrr 1 


1 





4 C*lw^t 9 rf^' 


♦ #*r *p W4 ^wifw wrcw i 

♦ wM<i ^r-«r <f<^ wrw i 

♦ f?rf^ ^r*f wra ^®tfwr, fc*tw ^®rtOTc*f 5i^o ^r»r wiwrew ^mr-^rflw 

<l s 1(.'® 'Q f^T®‘ s n<3C<l'S I 



■sr^pw n wv 

sp?rt'5t%?r wW ■ s Tf'STrt 'srtrr 
^oi<c<t> #w •gp^r <rc?r i 


¥t*jpr <r?w <rr '^rrcw ww ^iww w<r pprr wl c«rc^: ^c^p-rcs? i wff^T^rc^T 

werr fawc-w w <rs ^f» wpt tNw 1 fwrrw ^rw *rrc«r wf*t 
^ r*r %w<r <#1%^ i ^mt w§rr fiwrcw wsf ^nf? swrwt wilt's %w ft®f? 

C^TT^T^- -5Tt^[c^g- ^3 ^5n1%WlW vsrPTC^ I 

#t <MOH 

w w*?r c«iw ^rrgrw w^if <r?w wr sK?rf®f%r <Ttwr w «iw<(» #*r 
wpt wr i $1w(w ^r c«tw ^r»r ’ftwr w, cw- <n$, cwr, p<kpp twtfr 

vsfews WS - C«1W; W#T , f*t^T ^oJlfpf vsfec'fS ft®f C«1W W° WHTa^T, vfltPt's, fwPT 
csrt^ ^r*r *tmr w i wMwr^rr wpmw ^iw c<wf& cstw Mk, 

w*r « (xprraw ^r»r mwi w, cw- ’fit « ^rr ; ^anw c^k twf& c«rc^ w®f" ^ 


WS. '4'M 9 ft'S¥T W, CTW- *Tfi%CWr 'Q CWz I 

'5rfc*f^ efflfiuh 

£|ciil®t^lii RRsf) Wc®r Sfen wMw <imt<T wt w i wW wprw v®fti 

c^ gfM ^ (w) «rtr «pt wr ^rm§ 


(¥) <RFT (Textile) #"1- ^ WT - #"1 W I ^ ^1*1 fe?T 

'S W s ’Ivs©tI'®)*i jq<nlft- Jjvot 'S ^{vs ws. C^lPiiilft ^TPtsft £|vgvj> ^?r l iS^'2 'srld'S-a li)^ 

•T 5 T%T ’Ts’ vfl^° ^WK ^TTC^ I ^t’fpT ^Tt, < tfB' ^®TlfT ^TC*^ 

\5J#^Vg? | 


(«1) (Brush) WM- ^mtPTT ^ W *TKRT ^t%T I 'Q <^€*1 tvoQcvo 

<;<^'vo ^?r i Sfew<i wnr v£)^ v cwf& ^ c«rc^ ^t»r ’fpsir ^mr, cw, ^nf<c<t»'«i « 

WM l 

(T) C?|f&\ 'Q ^T <pw ^TTi (Plating and rough weaving fibre)- W-Tf 'S 

t 1 l*))*l ^T*f I ^f^pTf^T^T ^T*t Wl ^n 1 !^ ^?T vfl^° ^T^«T (fes^) 

(,<i i M- c^® 'Q %*r wr : |f%, cwH’ twifr wr w i 

(^T) f¥^T°s (Filling) ^tW- v£l sratw #1 C®Pl, 0®1W, TlfwT twlfr '®%C® <K^v® W 
CTW, f*fst ®T ^TT I 

(®) WtW 2)vg'®<pfft (Paper making) ^Tf*l- 'S ^ft*l^ Wt®f fefevs 

<D<i«j'® W l tjsEtjf^® STITT W«T 2fW Wl W l 

(?) sfl^Rxp ^t*f (Natural fibres)- vff& vfl^ s tl7W ^T*t ^Tt ^few WS - ^FflW (Bast 
fibre) Wfa, W^T W ' 3 T°v ? )#®‘ W I 


2 




^1% 'ai^llw 

Sfe'CVa C«lw WM V??{fb» ^?r ^ (Pit '5^pTT^ 'tWW? (Zf% fwPT wr 

^rr?rg 


(^) CIFf^W (Phloem) #"1- t%<T ^1T5<T ^#ST (Cortex) VT VMf*R? CFlBW 
(Secondary phloem) vr® ’# c T, W ^rn? i 

(V) (Surface) #*1- ftosRT Vf ^f»fsfk ^»f W Vf® #*1, 

(PW ^Hfcf 'g®Tt 'S f“hjGT ^Tt I 

(V) (Woody ) #"1- VM, <Vs, twit? CV?F arts *13? wW, cw- 

'oH, ^Tffe^T \#K l 

(V) VC®=T (Bundle) WK- «ff®Tl?r VTS=T (Vascular bundle) C«1W atTS WM, (PW- 
Vfftf C<M 3 ^aK Vf®t<T SpfK 1%t I 


($) Vf«t<f (Leaf) # C T- V<TPTf?T Sfwfsi VM CV?F CT" WM VtWT Vt¥, CW- ^TPmPT, 
ifl'CVs I 


^T5®rtwp^' #*r biRmn 
hrcs^M <p*t ^ra Vs- 
>w?a1?r wipt ^prf i 




fv?tf ^ £|wff^ 'aflW W87PTT C^IW ^T*t WT ^?T I VtV Tiliaceae, 
Bombaceae, Malvaceae, Palmaceae, Musaceae, Liliaceae, Leguminosae W 
Bromiliaceae ^ Ri <i I c-a <] 'aitj'a^ l 


Vv'TfOTT?^ '5TM fVv^atV < ^ c f 'o1?T VPf?; 'aflTPT IpfT I WXV 

1%f ^fH'Sft'ihr <!»■ Jions W albRl'a aJtC5 | fht? i£|OT?r ^if^T^T (PrWT ^TTg 


vhvt W 

t^wtf^^rhr 


vt 

Corchorus spp. 

Tiliaceae 


Gossypium spp. 

Malvaceae 

W3T 

Hibiscus subderriffa 

Malvaceae 

g<mpp 

Hibisus cannabinus 

Malvaceae 


Crotalaria juncea 

Leguminosae 


Cannabis sativa 

Leguminosae 
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9 l|c^)|'3H '5T ®TTl?Fr 


i 1 

Rf^fOTP'R 8WK ^1*f C<FHt ? 


(^) cwr 

(*f) C<Mf*P 


(’f) ’fit 

(R) RR’ft 1 

* 1 

^OTC*f^ ji^ (. bc.il ’5fT x f <i SJ i e i C^Rt ? 


(^) ’ft 

(*0 W 


(’f) W f 

(r) *mti 

o 1 

R?R^W<RR# ? 



(<F) f*f^T^Tf 

(«r) w 


(*0 <R<ftR^Tf 

(R) ^fWR^Rfl 

8 1 

’ft #f Mfl^f ? 



(^) ^F#*f 

(R) RR5R ^T*f 


(’f) cFfaw^tK 

(R) RR€R 'tK 1 

a i 

^TRTOi^ CRf*f 5R<| S '® 

ft>*lt ^t*f <P J 1 S 1 ftf?R (RRT 


(3 s ) fsrsfii Clift 

(R) tferft 


(’f) cgiRfe# 

(R) RhC'sftl 1 
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9 fi(^ « twey 

^ c*ieg ^srfotfg 



« < tf 5 wT®‘ ggr 
g&tlg «pw aljg StOTfag- 
ggf «if#s g?r <R?r 4 ^ 
Cg|gl# «fK g??=T I 


Centres of diversity 
are the centres of 
origin- g tKT'ol^ 
v *llt5 a <p|c<P 

gcg g?r 1 


gttgtwf w £twi%^ 
oimrgig^g^cg% 

* 1 # ( Corchorus 
capsularis) C'sM 
0# ( Corchorus 
olitorius) 1 


♦ <rrc6<r ’ifdfb'fvs g4rr ggrw oftgwg i 

♦ ^rrcs^ ^ c 6 t ■src^o- ^rrefw ^rc^r-^ i 

♦ oftcB<r fg%^ wrwg gig ggw ofigwri 

♦ ^ji^jyr i 

glWlWe*(g 'Mg# g^ggswlg gegi offS ^CSTf 'aifi'og I offS dig?, ’tfBwf®' Jjgi g#gg 
gtgiCg t## W#W glWlWWg #?## ^Jffg fg?W'ffl' Mt® gwt I ifc>fc>^-fc>\3 ' 3 TTC=T 
cge*fg offS Ffcgg \ 5 jt'S'®t^t 5 T stf# ^ilwK fl®f 0^,000 4 gsg igg?. cgfS Moflgg flW 
v,ov,ooo cgfSgr Sg 1 wtgfegg cgw offs' m ^ gfs Moffgcgg gw snrr so% 

offggig igg?, ff®g wgigg* jffs^s g>## 'S gigg# ®tf'®'® (oiwggg, ii^b-cs) 1 oflcS^ WK 
feg g^iggHfg gWf 'S gat S®fg wf gg i offs' iffg?. ofS©^ ggj g#g gw sf^g flgcgf'# 
^gt 'aifsfvo gg gw 4 W CTHt# Mt gw i 'snwflw ff® gig's '^ffgg #c*tg Moffgg <3 
^®ig grggtg o^^ gftsg ^ifggr fgsfSt gw clw, wifn ^®grcgg offjSg- 
Moffgg gw ‘2gcgf»fg> gwfg sfffsg gtgrcg 'angfew wf®fg 'gsRlfisg i§r[gg gSfcgt 

gwg 1 cg$#t; offs gwg gww ww ®R ®rf» gsgf >xigw sfwfsg 1 

oftifSg' ojQfbfi 


Mill's IMg 

oflcSg ^ofj%^r|- c^sjvfrg- eg gWW gfW 'WT C# I '®W ^cg c<# ge *1 gwi eg, offeSg 
Moffegg ^ggjgigffg ®fs)3wg #g<pr 1 gfwtw*f Wf 'sfg'sgw #w gg egeg# gfs 
gfg gcg 'gfgw 1 off#g RfM gfwiffs'swig gcgr ggww cgf*f fg%«^sf offggrr gig ^rf&ggg 1 

Centres of diversity are the centres of origin - ^ IfW ' 5 fWW Wlidp<r-lc<r- 
^,of%^®r ^73- rsw <pcgg l «W 'srfwtv*!' oicgg^g gw WM offs' ( Corchorus olitorius) 
^goff%^r ^Jsyf 'affjgwrr liig?. cg^f offs ( Corchorus capsularis) 'flg ^goff%^- 

- ^g gw off^-.^f^- ^ f^grf ftw 'sfggi 

gMwrw 1 sfgiw «fw ^g° v gfwtw*r fetg 'ajgwg offs ^offfj^^riff ^ wht 
cg*f cgxg - ffg, gfl^nw, ^ffeg, co|g» 5 gf^fggfg ? cgofw, f^wrig, fg^fg, gsgwM, 
ofrfgfsw gf5% cgw^ ftrf offs- ^j- sffcgr 1 eg, fgW eg# ^gofff^ 

oftcSg- eftTf 'Wgsgf So 'aW « 1 W ^g°v gfWTWW ^ofif^ ^ (Singh, hs>b-s>) I 


^Iwwtfw ot§fbi% 

Tiliaceae offggfcgg 'sfS’fs offg- iXigsjS fwffsfoflt afen gig W gwf Corchorus I 'flg 


^r~*f# 2f®ff% gww, gig gggi «igw ^rfB# ^g° v giwtww g# of^ ^ng 1 
gfWtWW W sfwll# 1 !# off'sgf gfg \sf gwl cg^f offs ( Corchorus capsularis) ^g° CWfgf 
offS ( Corchorus olitorius) l ^ ij# sfsffj#!; fgW g|fSl®r)<P'»lcg 5 ig g^gf gg 1 ®f|g gfff 
'5#%*# 2f®nf%-ggi^iwg fcgcg wgjfw offcg 1 


gffgfejgs^reg grgf® ofgsg sfsri% #g gegr offsfgg cg'sgf gfwfg 


tgf*f§r 


cg^offs- 


c^olgt offs 
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tMltr 

(Mr ’fit 

C®lRt ’fit 

y rtrirr 

m i .<t crcr 's.'b Pit i< rrt ^r i 

5flf ii CRC4 8.(t fsitm SIR RRl 

^ffc ’iRRof RttR srqH^f rrt 

<mg'® rtcr i fMwrMr 

44<IR#M RRR RfCRR 'S’R 

rcr Rtd 8-a rir rtcr i 

RtRtRRstCR WRtWof RRT 4<K'£> RTCR 

Rt 1 MeRMafR 44RR#ifr, RRR ^TCSTR 

'S’lR 1%fe ^?R 8-G RK rM 1 

vsrtRfsr r’R wr ^r’rM® wct fR 
^rfw i 

y Rts - 

RRfRtR, Rtf RJS? CRC4 Rtf 
RttRR RtRfMRf fRf^R RMR r° 
Mft ^r i ’f&’ffsli Rfesi 
’Mr 4fC®R CRtftR C’ffwfM 
^1 % fR%R ^r i Rts cRtftR 

t^TC<P CSfltr tRCRR Mr <RR*t? 

W 1 

RRWR, ^TNj?1 M ^f«Rr ^1=141 

RH CRC4 Rtf ®n®f, 4C<# 

Capsularis ^Rf’W 4R; CRfMlR 
\5q’fjM‘ Rt rr i ’IrM ’Mr 

wftCTR (RRt RR 1 4TS5R CRfff CR% 

’fRtRRTR WtfCRlttRR | 

O. ’tfaf 



’ffof ^rrir rrrkr c^t, rirrt 

’ffof 'gRRlR R4oRR Rf, RR Rtf R<[®f 

RRW RtM, ttw fM? | 

iflRs RtCR fM? RR 1 

8. fR 

*£R CSft, <fo 4^r 'alRRf RTtRfCR 
R=JR, fMfflR R=JR 'RRRf RJtRTCR 
R=JT ii|R?. CRTRtRtR 1 

'§ 5 TRt 5 t RRotCR R5, ^1% RRW, ’ft’ffe 
RR[R, ftvrn RRRt 1 

<t. RR 

t^flRfRlR, R% M RtlRCo tr (M C4 
io It RCR Mf RfCR 1 

q^lo*, 8jfo Rlftco cRcr 8o It 

Mf RtCR 1 

'b. ftw 

C^|l>, wwu <llMtf RtM, Ooo 

It Mstr ^wr RtR i Mr i 

'gRRtR rrsitr Mr c^ft, Mrf» rrw 

CRC4 R RR R'f; otR RRlRt RRlRt 4tR 
RC*# RTR RtC4 1 (too It M®fR 'SWR i 

Mr i 




’fit RR€ WRfR, RtRfRRo MT’fMlfRftR, RR#t% t%R I <M ’fit Rtf V.(t- 

8 fsfBTS' ®TRt ^R I W1'SC'«W 4R RfR - =Tf=T 'Q R<[$f R?£RR R?R RfCR I 4R ’ffofR R?. ^[“T^T 

R<[$t, Mr ff-i's (Mr ^ es% v.(t Mr i MBr ’fmsrfw R^tRiRtM rtrir rircR ’fm 

Rfor fw ^r i ’Trr^r, cmr ’fit <tA<t-<t.<t Mir rrt r;r rtcr ^ ^r ’fm 
rs 'Q ^rMIr i 

MtR 'Sft« 

’ft RRRRt ^Ritflttt (bjri) M rcrrrir mow cr% ’fit 's com MSr 
t’fMtt wto rcr ^rfro i rMrr ^rrc^ ’fit rcrrrt Mftttt rMf ^jMw 
’ftttR wfo'et^Tf fM crqrt rcrT- 
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i I CR^’ft 


RtlRtOTCR fWRK 
R1r> 

^rrotst wv *tf%R- i 
R® tSRR^ '3TSBT 
(■5Jt#-i'ffRR C«tW ®pnt- 

Wfflt RR’ 3 ’ ) I 


^%*f c«tw Rt®fRR felt 
CRS WlRRW « 66- 
s>o% wtiRfw®#sf5r 
Rfi>‘ ®tR WHT l 


Wfes ftw R-RR 'Q ’fit R#|R TO faCRb'Rf RCR CR% ’TftR wmx w fRR#s 
«W#W5 I 

(<f) wirir cw% ’fit? $ wmsre; 'srn^t crirt rir ^ Rfi 

Rfr? i 4 tzffRR ftw rr^r rir crcr- facaR f^ofrr r$|r ’lR sr cRTRf rir ^ 
®flRTci>R sfRctt wr wf rir i crrr- fR.ft- 8$ (c$rf ’ft) ft.ft.t. ® (rirt ’ft) (R) 
r# cr% ’ft? $ rrrr ’ft RittR t’f^s? w rtrt stirr RfWR RRMRtfR crcr ®tg- 

rtctr RtRnRtfR ’fw i 4 ’fftR ^prifR® wt®rr 3 ? rcrt- ft.ft. ^®r- i (^nw ’ft), ft - 

ifi-8 

ilRfCR tCR-RT CR, RRRtTRR ®TfRfRR ^ft RCRRRf tRftttt i)R fR5R%fR ft- ic?8 WfTsR 

%$r rirt r1% skrir rcr ^r r° v rr1%ririr ^itf ’f&<tc«iR Rtwr ft^- M*tpp=’fR tw 

W?lR Wf® ‘ttR ’ft - Sir’ twfRR RCRT5 I lilt ’fftR CRTR stftlRfR Wat WtRT 
RRR Wf® 'RC’W ®ffw I 

^ I C®lRf ’fit 

r^rtcrr ’ft rcrrrt tRltttt r^r ®i^(RflR® wf®R^ rcrt: 

'S- 8, 'S -Sslr^ (Rfl^t C®TRf), ft. ft. (fBR^rltr) 

RfvRTOTCR Rnj^fR ^ft RR 5 R ft fuse's ’ft tRTtRTRR WRT RfRR-i Rf^ RT55 t’f^s? RRR 
(Rft-ilftR CRCR ^Tlt-^rMt ’fW ) I ®ftt ’ft tRTfRCRR WfRT CR tw ®mMT, 4Rf3R 
CRfR ^ft, ttflRR i)R°v ^RRlR RR®TCR ’ifRRlR ®TfRW RRRtR ®tRRRlCRC*f RR 5 " 

rtcr 1 *[ftitt ®tcr rrt rir cr, cr% ’ft it? t ¥ft c«f^ ic? t iiferm ii<r o s 

CslRfft t illsfeT C«lw i(?t CT ’tw RXCR <l'iC*> ^ I '®CR C^K ©rftf.'s RtfR ’fltf 

ww Rt's?rR R^mr «ff^r (7 t wfe® ’ft ft?tr wRfRrR’H‘wrtfto 1 

’ft ^rr ^ '5rR^t'S¥R t’iwrtf i «f <? rR rrr- ’fft^ ’fftc^w® ^fftrr 
JlHc^ <iCilC5- Iwf CRfT Rf?T® WST, 'Sir® ’TftR I ^f%*t C«1W RTsft*f ftlsf 
CT"° ^sflRM i1R 0 v (?(?-^o% ®fH^^ ^ftg®l¥ ’ft WfRf I ’TftR WW W 

RT?T =M'2sC°1<] RltlW ®f’W5t : 5T 5 Tf 08° CRS I ^WsfCR <lft® T(ViR<p i(?o (Tfft ^H’ff® 

’ft 5TCRR WRI t’iWftt I Rl?f RW Rlt C«1W CT RK ’tW CTft ^ft’Tfs I 

il^lW R tfCeTf^ i1R° ^ft’ft® ’ft FlTRR WCTT t’iWftf I 5l?Tf ®fR^T?f ’ft’IT? ®t«ll<l^®f 
CTftt <P<1C® ’TfCR Rt I Rft'S CR% ’ft’fff W ®FTgl¥ ftftf WRlWst R^T <P<1C® 
’TfCR I 

’ftCBR 'QR 5 ^' 

RtRH ftr^ ^fi 1 ! 'tW i)R° ilR WRftRrst ^f% ’ft'SRt RI^'S ’fftR W ^RfR RTF I 
C<HRT, RtRfTR R^R R^R 2f*[ft twfRCRR RtRTCR RftR R^fRR R3R^1R ftft® WlR RWfRRf 
ROfr? I CRRR- ’fftR ^T»f C«1W CR RM t^’fR RR ®t f^lft^ SfR^lR ’fC c tTR RlW-Rf^ ftRfTR 
RfRt fRT^ fff® ilRl RRftp | i£) RRCRR RCR ®fCR^ C#f (tTOlt, RRTSt Rt RR Rf ®TfRfR 
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j iRt,'st (,ii ■flip's wt ^rm i fe’iw fe’f eiftferr cw«t ^rr i eisra wr wilt's 
’fi<t*i ^r*t wi^'s ^c-w '»rw <imfsr wr *n?r- ctx*?, Tift, ^ife, wi^, ’tf'r, ’M 5 r, 

w:^ twit? ’rr?t<r #*r c^ wr ^?r «rrw i ’ftwft fMffe fec>rc<i wtt 

W'S W# M?f CWa CWf CWW W$t <IT<r*W WT 3 £?f sfTW I ’af^fST ’ftwft 

fe?r cwr w* m ^rrc^ wr®T, ^rtwft, tj tal% wt ^n?r ^uiu few 

wc®r wr ^mr i ’irdfe’ ^fe ’trai wfsrrcw otw ^few?^ c^r^fei *rt¥ few c<i c^rc?r 
«rr^i ^rrc^g- ^rn®r -snl^s ^rtTt< <^mr 1 ’ff;t<r 'Stfwa *rr?w w 

w 1 t’tfeRW^r ^Ttw*r ’ft ’fc<rwr l^fltttt ^rtr^*r wrw fertw wffea 
5 Hwn ^nw j i^®r ’ft c«iw wt®f-^iw twircw sffiwrr twrw wm 1 ^pw 

’fit ^wa w*W w<r, (feo% ’fit + 00% ^rt) ^rfsf^ 4 W<t?w W 9 ^ 

^nfenfa CTfihr w^r <mfc<<i ¥fwr wtsf « <rg- few ^nwift 

’Tlfer<^ 5 r 'H ^srf^rc^ 'wst -srcsr , 

o/^f)« 7 «v (Activity): O0f *0 © c&ffl vfttfiw ifefetpw ? f*r*£ T i < 7 &*il(i *mfiw ®W€{f 
W^T CtfZW £W #»W WT&ffrTt ^f¥ WlZ^Tt^Tt <P$° r i I 
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i I ^'o»llOH J l<lu>Gil C^f*f *ffB- ^ < ’tT 1 T*T ^?T C^K CTO'T ? 

(^) ^Ttrfpr («r) ^trf^K 

(*1) «tW (X) ■5Tl¥fi : m i 

*1 C<i% ’fTCS^ M*ftx C^Hlt ? 


(<F) *m ^TiTTsr siwrw W, (*0 

(?t) %f%n^^T<[©f, C^r) 

«l Wl^tR C<1% WF» C¥Hlt ? 

(<f) %.%.t-'s, (t) 

(^t) 1>r.fe, (^) 


8| C^KMTij C^Rt^ J lfS<p 3 T 5 T?T C^Hf&? 


R=T ®Nt 

’’fM RPT 1 


f®-i £8 I 


0$) i - iff iXlISfoT, (*f) i R# - Oo i£)f2(®r 

(«0 4%3<[ rtr, or) it? ^ i 

(^) ooo c^rfsr, (*f) i(?o ctIst, 

(*1) oo ctIst, 00 ioo ctI^t 
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'b.'S Rlt t'aR, RR 2t(Rl v t, 'fiW RteT, Rten stcillR 

4 C’teRT’tfR 


♦ ’ftFteR W#R<teRRfRR<Rte te°v #Rte flW teRR W#s»5«^ 
'ot tCR-R <MW> ’fR(.<ll I 

♦ ’fit ftr RteR terRR 'Q #Rte rr steiR4Rc<«i (RRte^ftetelteR’rRRR i 

♦ fteR ’ff?TRR, teRR RRR 'S RRR ’fW% RTNTf <p<i vo ’fR(.<ll I 



crr ,xiwi3W stp ’fit fir ^?r- ^r tw tRctefr rrrr 'Q Rifte Rte wirt teR 
^R^t ftelRR* teCR, 'of ^fR ^RRR RRpte ftet ’ft FteR teRR C#te WRT 
te?R I ’ft Fte teRM W, RR ’fT'FRRRR, tRR f^tef CRRF ®<F RXR RFf Rlftes 

Rtfer teR w* r® f^sMt ^^fteR f*fwr^» arete rrr rirt rwr- fterr ^r wft 
« wi? Irrr i rtirr, ’fteR rsrr ' s %*r teRF rr RtFteR wrt r!r Mr crw «R€ 

RXR RR steftR, ?I®I<|’H‘, ^ S’tfRWf, rMt, R?£fc«,l'S<1 sRte iRTlfR 'OR,*H<P fR>§R 'Q’R 
f*liR%T I >-£RRR CR (RR ^R^t Rte RRRR RRR RteRR Rf 3te ’ffltR Wl 'S '$RR\s RR 
RlRteRteTR ^fR CRte Rte I tel «Tl\»®t«i<p rsrr tteRte RlRlte RRltetefT J l w lc<P 
RRTR- wRRRa RRtelR l 




tefl ctelfM '5Ttf5‘ 9 T|T> 
FlWsTRWS 

ftelR ^ra <R wfte tel 
CRlRCTsT CRTRsT fte RfR 
’ll®' CT WfR ’It ROT 
W-F •>1Wl'Q»l I 


RRCT ’ft FteR wt’telteRltftetRRRtete I tetR 'Q CRte Rlt W R<T ®t1rM| 

’ft FR Rte \ W tte CteTR Rlt ’ft FteR W®W tRte#, fRtelR Rte CR ©ffR(R> RRT 
CRtyfCRR C*teR fate Rte RSF CR Wfsf ’ft FfOT W RMfvS'SI' I ftif (C^lRt) ’ft % 'Sfftffo 
^ twf (<R%) ’ft % 'Q % ij’sRRR 'Sr'^'C's^ ^«1^Tl 

’ffitsf ff®f Clt ^R°v ’ftt<T ff i f& ’fW Rtltsf Rite Rl¥ ^Rl¥ SWCH wfc 5R 
i ’TR-w t ^rfstelfe 'te-Rl; fe?r tet ^R^te fej% ^?r i 2 fsffte»te 
(.^^<1 2fRR te csff-^^^R teR 'te wf ^?r i teRl^ ’R's teteti fe?r 

RR-teRM wte Rite W*te cwrf ^?r i ^Ite Rte ’fRRs^w ■sir-r^; cteR \sRte 
sf% te tel; teRMR ftestet ^?r iflR?, fir-rI wrt ftes ^?r i ^l^ste 

FIR RRW RltR WRteR RRte RRF RltR <PT R°Rfw RfW I 'aRlfe^, RTfR-tea 

Rte^^teRRtefWlRFRR^RTtRWFrfftewRte^?r I 


WR[R sAx* ’ft FR RRIR WfR C#f RRtesf SteTfSR (R| I FR-R| fe?f wfte t’feR 
RR's-si rrxf ?te Rte ^ w«w 3ffi rt ^?r i wfte ftIrIrcr 'q Rtef Rtef teR 


RfWSfteW 

tete «1R RRR<1 W R^R RMR <3 RRRR R5RR RR steflR «tef®R I RR SteteR RRR 
IteR fawORf RRX® ^R (RRR, ^tesf RRIR RR KteteR 'tefte £f«R, Rtfte 2f^ft 
'Q ite, RltR Rf? iRTTfR I ofR[5teR RfR 3te ^R° (R Wfcs RRR C*te ’f% ’IXF CR 
Wfes RR fRf RR SteflR RRCR'S FRR I 

RteteR ftR ’teRRt iRjtttxte (if^ssR) ^tetef rrr# tete rrr rrrr rrt rr 

2teteR teRR <3 fteRR# fRteRS 
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c5f^r ’flWrw ’ffeK 


Rtc?i?r Rtsr 

(<F) C’lH^ Rl? f'lG'i 

(*l) C’lH^ Rt fw 
(C^fw/C^|¥) 

i^rm 

IW^PTt 5 ! 

f®fs^ 

3 TNW5‘ 

'SS^.O 

+ (ioo*) 

is 

o 

o 

o 

ioo+(ioo*) 

(to 

c 50 

8 <t 

io 


* etraM I 


c^rm *n<i cw(5 ^ctw «ttw ftw ^tcri V'S ’Tw’pH c*rm *n<i wfcs 
■5T^ 1wc?r -sttI^ ^rrc«r f^rf^iw f^r^® i 

'Sffvrc'o %r <mr<t *r T3 c*R -5TW t^%rr ^rr^ i*r wir *r<r *n<i 

'Sffvrc'o Wfer ¥t1^ t^rta fc® ^<r i *w%i ct, cnm ^rnr fc^r t^rar, 

f&4?#r 'Q (Xi-sifH ^ ^ fsmrsr « f$t?<F sk^tiw 5 #: R i 

®tfe *(f? C^f*l ^?T ( 7 ^ (t.o ifR %^) '®T5S S T ]pr, vsmMItj C<iPi<p ‘‘TK^'R , ®'C5t 
c>iwr ^ 1 w (Rpr, ict>< 5 >'s) 1 jr<t c^k<T ^.<2- ^im w ^rf^ ^w * 

w 

| ^TIMT^ *R‘FFR%T I ^lt <3 'S^o ^TTCTsl W^U W?T ’ffB' 

3Tv.C<PR%T §%vf | I ^‘ 9 f i T Wl W®TK*fT^lTr I ■'ifW '5TTC 5 t ^T flw ^R ‘MG'I 

I <fi<tr ^ nr? r, ^mor *pr <^rr cw ^ 

¥«r ^mawrw <resr ttitt i f% < nt ^^rr ^w#a srr wiwrr <m 

^rarr c^ir^rg 

(?) osft rtj (1>r.f>r-8(f)g '5T s 4i c^<pnft c«lw ¥*ix ^fsRr (m skiilstci ^ w 

'5[*T 9 fW ^R WT CTOs RR I C¥*RT, RCGsl faforj WKr®^ '5Tt*IT 
'5TfRR> WT?,(.<I ir %T Wl'®) I 

(W) WRR RTj (f>T.%.^-'0)g ^TTOR C*R C«1W $W <> fw I 

(^^) fs-i£8S ¥TCtR C*RR$K iXll^RT ’’(W I 

(<rr) ^srfsf ’fit (f3T.%.i£i®r-i)g ^rtctR c*R rssk c«iw w ^tw i 

(T) ^Ftl% CsW ('8-h>Vh> £ i)8 W C«f^ ¥WWf% »1W | 
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fefUwi ggg ^■su.'i 
Slfla O.gt-S.Ct <^fe 
gfttg o.att-cf'.o c^fw 

fw^TMl gfegcg|g1?r 
wm ■’Ttfe w? ^o csrfsr 

W l£W?. JIlRt'S 

y|gl?r'jsn$ a-jo cahrgt 
0-8 | 


(1?) 'Q-brg 1 

cgtgig ww ftesig w°v<fegmg ww gftw gw ctwt wwg i gggg cgfg ggwr %r 
#[ ^lwT 5 r i Tt gtew cost gt ggm ^g gt i gw^ ftw ww gww fggwg (^gw 

°ofe»i) g'sgtt gtW l cgtgig 'SFU 1t l'o<p^r ^o-^c? «w Ws^WlWg WW g^zst ^t®f 
gigWtg gW WWg (*rPT, iS»S>' 0 ) I 

cgrgtg ww to c*rm gw ct'sttt «w i g% cg#t flwtg gw b £ttg ^wigig- 
tow gt egfertg wggt $. £trg gsrtgijtg sc *% gt gjifofg?g <to% ^gg W*iw ftw c*rm 
wfe^i 

Wfer « giteg ^owt gtesg %r ggg wr corn's ^ crew ^gggt gigtgw W 5 w 
gteSg ft®f ggg gw 1 ggg <mc«i c^tfg 2f% 'b.^ct-s.ct cg#t ^<r° ®rftw vAG-ct.o 

C<I#f %f gW I gftW (WW CWta gtfe Oo cgfg gt i$. 4g°v glfea 5lg|g 
ip^ S-io cgfggt 0-8 ^fs|3 | 

gferiga flw gjggig g# gfegg wgr ww^ 's^€^' 7 r 4 1 cgf*t ftw cgfgt geg ftw gw 
cgf*t last's wf^r egw sic.*) i®u.-w 'oifo>R's» 5 i?rt iwt egww gw c^f*r gw 1 wfgg wgw 's 

^#®tg€o fewggwgp i ^g^'c<t> 

gWTtg gPW ^W ’WT-st’Wt (Branching) WCgt I gtew 4 Wig <3 ®Ws Xtcgg 

WCW W^I ^T 5 !! *W I 'ftW gig <3 5 p|g g?.git g^Pt ofe g|W oP W ip|g Ppt 
gWrlgsgt (Thinning) ^rtTTS 

(i) gwrcgp ic--^o feg ixi' gg wngp g^r ^t c^psrt g^isti i 
(^.) ~sw gsfTCTP 'so-'sc? fgg wig ^wgig 5 igt wTg*fiw i 

w?wTc<r gtc^g -^rwr ^ng spgot cgfg wr gm ^ c^tg 2f% 8,80,000 It wrsjj m 
(Desired plant population) fg1%o WT g|g (^w, i^vs>) l 

gfg^rfg stem 

cgtgg gig gjgwo c^fg - gt gt cgfg cgRtg 'b egeg s gg c^§g st% ioo cg% 
t^fggr gwht ggc® gw i ggw ©flxco gw wg^Tg 4 ggtgg gig cg'sgrcg 
gwht gw 1 gig gwtegg ggg gwr gtgr® gc.g giw gofer gtgt <pB gwg wf gt 

gteg 1 wgw gw weg 1 fegw gig IWtoTT, ^Hg ggg gt ^Hg gg ggt gig gt 
f^tott wggt gtegg gw ®wgt gig; gt gtfSg IgRw swig Iwtfg c«w 

gwggwgw 1 

gig tgfg gwWg ggg Igc^g fertswig s}% w gNw gw: 

(i) gig ^gft gwwg ggg egg cwwt whtM gfew gw cgwr gg 1 gig cwig gg ggt 
fgoife gtgwwtgM wt gwg gigging gw Itorgm 1 

(*) giltw egg ggt® gg gw w ghw gig ^gfg gwtg ggtgg gw gmr gteg 
gt 1 
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i I ’fflt?' W >KCI>ai t’iW# X# C¥Ht ? 

(¥) c^r ^nt (*r) t# ciikw *nt 

(*f) (^) C^T OTTsfW ¥ft I 

* I ’fit FTCW ■SrlvrC'o JpT 2fomt <MC<H ? 

(^) pH h 4<f fte ^T (*0 pH (r 4<f ^T 

(«f) pH 8 4<f %> (sf) pH d 4<f fte ^T I 

vo i ’ffftjr eflvi'cvo vm ’iwrcsri^ *rc?r ^ ’fiwr <mc<h ? 

(^) <t-*o ffR’l?r (*f) 8o-8(?fpfiT’il‘ 

(*T) "id-^o fSpT *|?r (^) voo-voff f&FT ’t?T I 

8 I ’ft T51W C33f?T 2(1% ^fsiT ^R5fTf ^vs ? 

(^)8.8®P¥ (*H)8.*>W$, 

(«r)8.i^, 0*0 8.o?ffi 

<t i ’ft 5fw #f ’rf?RH $tfef ^mr t’ffc eromt <«'c<h ? 

(3 s ) ^oo C<[#f, (*f) do C¥%, 

(’f) ioo c#sf, (*r) iffo c#st i 
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'S '5Tl 7 T 4 tjfSfl 

talwir®T5r ctt^tt 
fl#5r («r) «r^T5it 

^fSTsT J 1^<P ■’TSRT I 4 ^TSRT 
5 tf6‘ FI^'SfWT C*ra> c^fit 
cs>f 3 ‘ wpf c^" 5 c?r 
tSlW ^pT C«tw ■*FT ! WI?S 

«nw i 


Wf tSTSRT #FT 

’Tfsf <> rt^’5RR 
i£T^ 2tf% 8 oo-Goo '5R 

^r i atfertwr®’ ^ra 
*r®wr ^ 'sin 

« it? <#< 1 # 
’rr' 3 ¥rT(¥ i 


*rfr ^.8 <i#r « 

til < # C*lw^t 9 rf^ 

♦ ^sqf%^ -?]^TiT '©cmvo -srrciT^ w^rr , rf 5 ' ^fSTg- ^rr^r ^tsttt ^c^T-^r i 

♦ ^rrc^g- ^=rc® i 

^rfw 'Q ^® ¥1^ ^r»r Rf’W w %r <m c^ w <k<t 

<3 'S^TCTT ’IW 8tf%f& JifW gf^F sfspr Wf ’5JH*tR s ‘ I ^T^T, ^KKI^r<p|^li J i*iGii 
’ffeK 'Q 2f^ <M^fC<<1 -smow '©‘FF® -sTTra #*f ^#F® ^Tts ^flW 

< tf5' ft <^fst <rr j i^<pt»i(.<i 3 r°£i(.«,i's^ ^r^r wr ft ^r ^rf& 'strptf ftf fff'Fstcf 

<IJ$,'® 3S® ’tfiST I W®ti|F, W«T wffg- ^FFfCFF WFI < tfB' FFSlF JlfSxp FF¥ ti|<R. FTSUsJ'S-S 

^i)H) •»i w Ig<p ^IW®H FWT > i51bli l 

#*f ^TtFtFF Fm^T® C<TTF1<T 8 -(t FfCTsT TOT ’tfB' F#T ^T I W *(¥<1# 
F 57 ^ (CFXF FTF) F>¥F FFTK® 3£¥ CFti 'FF.FlCF < tfB' FFStF gjcillsti I ^TKl¥ FTlF 
’TlRcts FFTt<T j 1 'S|<mT FTFF^T FtFT ^c?r ’tfSw ji$<p FFUI 3 ®flTFf?| FFSTT® 3 £® ’’fTCF | 

f^tf 'Q 'S'FT® 'srtc ; TS‘ f^rf?rc^r ^rfsw I^Ff^rf^s f®Ff[> ffst ft?t? 

(F 5 ) ?pr CFFStF FF¥ (Flowering stage) % tflti W¥3T?r *1# ®TM *|Ft; ^s[®‘ FTCFF 
W F^TF 'ai'oj'a FFX ^rf?T I 

(F) ?pr c«fW F«T F¥f¥ 3 T 5 T?T (Pod setting stage) ° <P«1*H 'sFC^ C5W C^f*l ^?T ^TC*^ 

^RtS t«|«T «TTC^ I 

(sf) Tpor ’ttWl?' (Pod ripening stage) % ^<i^f?r < tf5‘ ^fS^sr <p«i*H R 5 ^! C^f*l ^?T 

tsH ^TC*^ ' 5 tH *mr l ^T*T ^T 1 (®r^'B <3 (srfBt ^?T < tlc'C?l C^tFSTS - ^t1^° tfl^ 

¥«FT 'Q '#11*1^ ¥R t£| ijfg<T FPT!SFFB1¥ (FKt C^td ffafa (t) ^ 

T3 T 5 TTT I t£l offS- ' 5 TNT (FPCB - CWfB - CWfS - tSFT : 5J?T CT^ '5TC 5 T C«fC^ *1^® 

«rrc^ i 

3Tt^<F® ctwr fe?r ’rfBvrr^ liit^t^ cm^t c«iw c^ cjm ^?r i w®^ 

^ntC<F^ W <Ff6T ’TfB'SFF o/8 f^T 'StR'C'® ^tPft ^ ^TNtT® ^?T I t!s C«fC^ S> ^ 

^TtCT^ C^f& C^f& ^tf# ctc^ n5KI^ W W^TMar (?F8?rr ^?r I 

<p°1«1 

*pjl«l ^f5t^ tstw %5| Ji^tsr <P«11 tn^ gfj% 800 -G 00 ^FT ^?r I 2ffeF¥lWf^®‘ 

W #t5T 9 ft^ ^"hBWr <t «Pt WM t£|^ iff t»pr ^TPSTrr FM I CW% 9 Tf^ ^FT 

C®M *ftcB?r C5W FTsTRT C^f*f ^?T I WtC^ R%^®M C^®Frt '?M 5 T £f% 8.o-ff.o 

CW% ’TIC'5^ < P s 1t 8.(? - (?.^, ^?T I 
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WPF CWfsT ^TSRT 
<Tt^^PRWtW?r 
f&’tra <w=tw ho fesr 
fe> ww •bo 
wfsr ’ft sftw i 


nssfcfes<r sf^ 

’fit fetsf ^ NafS<vSatf^<t» ’ffea'C® fet etc 5 ? ’f5?C 5 ?1<r <IT 5 tf WWM 'S’l’f® srp? <m Wf 

^?r ^rr i ^rc?r ^rr^rer ^reo^rrr i 

^Tf^Tf Wf^feS 

(i) ttfesfefe ^fetfe 

iXl^t; wfe® C^t, W, fi><M, CSftf l^rPFPr ’ft WC 5 ?! I CTltf 'S Ib<pi ’ffcit fePf¥ 

'®1W 5 U tf»f| ^?T; fi><M ’ft J]€® ’TCP, CTltf ’ft ’ITO® ^(.1<P cfe? srsfTT CTTT I spe«T 
®Tltc'® IW^-CTltf ’ft fe^T t<P1 ’ft Ctt ’TCP fec*n sfp? *t ^?T I ®P?iftw 

csrtr ’ft w ’im wms fen wgfe?f ^?r ^ 'sfec 5 ?!?? ’t fecn n^ wren?? 
’tfe s f I volt ’ft fefe ’fa nt fell ^PC<r fife 5 ? 'Q csrtf ’ft’ffCl?? fet 

®rPTPrf <pw tp?c® $.e < 1 1 cfe? csrtf fefe ’iix® s^r ctn cttt i ctsftt cnt 

5 mcsT<r fet <re<r tp?c® ^p? i 

(*) ’tMfelfe 's c^ttsT ^tcsrf 

iwt ^ ^ffsi c5a w ’fM c#r n^n <re<r i wi fete® ’fM «it^t 

’ft ’ffrC® Wjt 5 ?? ^?T I ^ <lfen WPP CWm 'Sf'fC’f ’ft ’fTCl^‘ ’fP®t fetc?T (PP=Tf ^rlfeR 5 I 

fet wfe 4 <psw ’ft nt fen fefe fern e<rcn nrcm cntt'senr ten 

2 fsfwf^ nfc^r ’fr®rsMw cpfpp fro®- 4®rc<r ^a^rmr n<r ’ft ’feenr mnsm 

<MC® 3C 5 ? I ft 5 ? Pin It 5 ? ’ll’ ’ft’fT5'SC 5 Tf ^5? ^TfSTHT tf fat'll ’ft®? ’Rf nRP? | 

’ft ntcm cmsm ffetr csrtr <3 ns? fen srsjj nr fe^tcnn ^mn ®r cnlfc® ’fcp i 
Wit 5 ?? if? Win W 5 !? WPP CWI^ ^rffe fetsenRPP ’filter ^TPST n*Cn C’TRi'Pr rso-^ocnt 

®rx*f o/8 ft 5 ? ’fife® ^gften nwc® ^?r i 4<r wr wrs cwi^ 'srrctl: *ps? c^tthi^ «r?j*r 
’f^fferr s<f€ ^c?r smr i wr srfsiiSf^tw ’ft’ffc^ wwr-c’fPHr 3rrc«r ’fcp i 

s?Krc?IT C’fPHf^ CSfolMOl tear's i£ltl: ?m ’Tf'S¥f s^W 5 ? I 

(vs) WTTf 

’ft ’ft ’tfC 5 ?f¥ WCTT tft'SMW srlfe? ’fifes ^WTC^ (PfWf I ^»fW 
’ft WPP (pf'S¥t we 5 ?? gfsfcsr ’fit fttt 5 ? we®- i ’fet ^ ^sr’fw 
t ’fife ’lfe'®f feft 'St 5 Tf*t¥ fet 5 ? Wtf (fe I CWt STSRT 'T 5 ¥T ^gWP® 
wtc^t t 9 )?^ ^sr’iw oo cfe- 1£^° ft^ 'bo fet ’fit ^ftc^ i ^ ^raiPt ’fit 

srfWPs «IK-fe <3 s?tfes ’ftwr srl?r I ^ Jf^Pt ’fit ’f1'8¥f s?f C’lRPT W ’ffeo'S ’ft 
<pf's?rr ^rm w ctcto 2ft ioo fet^ w i c^% ttfef ^ wrprt fttc?r 
wfe ’fife® ®Mfc?r fttc?r fep? ’fife ’TP 5 ? ^srtt® ^?r ^ tffe ^ of ^?r i fetfe? 
’fen cfefs? ’fffep®' ’ft WPP (Pr'STTf tffe s??r | C¥?P?r, <S(Us cfe ’fffe tfet STTC 5 ? 
^c?r ’ifefe- ^ ^rc^Tr ci^r i wr fen<r ®<?’ps srp? ^csr srm i 

orrsrRpt <pfc*n ^wf ftfef ’fefe® wf^s fe?r i $?n c , i'S¥f 'S’t ftfe 
wre^t wn’t's tfe’ ^c?r nrw i srpm<?«rw wt (ns^m we 5 ?? sfex wfc^ tf^n 
tint WU3 OT CSfMC^s ^ 2ft 'Sflt tffe (Pf'STTf ^?T I «1ffi t®t 2ft fet 
ttifefefw fesrffe ^?r i fetsMt fefe?r ’fHt’fftr enttf 'ferr fees? ’ft nt 
mt etc 5 ? (Prwf ^ i ^ofw wn 5 fet on’n wi^ 5 ’fife® ^tc?r c'T's?rt ^?r i 
^rfePTc^n fefem igff^s ^<iic® tc?r wtc^ t’n snt, ftf^fet 

2 f®fe fe? w nr ffepPTHr® s??r 1 c^ 5 ? 5 ??, i®i c¥ca fec»n ^RPTf ^c?r smr i wns 
^fc 5 ?^ w fet 5 ? sthpb t’m? ^rr wre^ 'j’fffe ^t ^c® ®rc® ?tf etc 5 ? wpf ^ren 
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I WK WK <u<r|^ Wl OTK *msr I 'aw 

3 rf3?iwT's 





io-id ft*1 i£RX '5Ttf% 7 T- 
•4>ll's«* ’SHOT w-va 
‘ i> ll>CH<l >IH<I =TtT>t I 


(8) *1# *i b(.«1<I '3TSTtf% i% c f?T 

’fit ’’ffrTCTT KaK '3^ KTC*!^ '8 c tTS*T 'a|C‘i<plXC*T KK, (,<Mtl W KK < tlc'C?1 

tr?K<t krk kk cskk ^mr wr ^fei?r '©kk ^tk kot ^rm i Kt ^tmt wr 

Sib's CKT KM'SKlT iX|<plb<i ^TtC^T 'aHjfb (31^ *TT ^flW I WK CWH’ fKT ^ C^IW 

^ <#Kr wr tlw i <#-sfi?t w V's It Kt wkk<t Kilt csick k<t kk ^t<t 
'sr%ots? c r c«iw ctI^t wk c<Rt 4 <i# cwit f*tfe fe*r <#r fer KTKtcKg' ^ f*tf*t?r < #r 
cwf kki<t *rfei<T fer differ *rf? <fet *mr ct, km ©imt <?m 
'®KK <pl7T® *15^ C*fa «,CilC^ I fett^Ko JfK s T-'»tg‘ ' 5 TTC 3 T io-i(2 Ife i£)K° Klft 5 !- 

KtftK KCT 3. (2-0(2 fe - “^bCt^ ^WST “TTC^t I 

M 3 *zfeKtK fe^KM *nt kkktt fefew w ^nf^r K«K*r k<ts, ctkiw 

#T5t K^fCot <T|t (MtK ^Ifer fet (TltlKW Mfes t5MTl<r Kpf ’Pift S'STKt 
<K<K$1 I ’’KTMK f?R*T ^fW% ( Ribon retting) *TfW 9 lfilb's I ’’IqilofD 1%2F <[f=fs 
KKT? 


4Klt %M<r *[fe wr v k^tm u kmc<m wt^K^ttlt *pKfea ^?ri 

«t<m ^ ^ Ktftlt u 4<r c<tm wik ijf^ ijR feit Ktft cstck fe5<T wk 

J 1«,(.®t KK KlPT I <Kil<bt IK Kflt (fef Flfe^ Kfe 

c¥c«r ^?r i ^ ^¥tfes gfK'so <k% tBiMKTr i 



(<2)trKi^ferr'3 c^rfe^t 

w?r KT*r WK ^WH KT*r K'3¥r KtT l K5 C«RK KM ijlt 9f^fes 

Wwr^r- 
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?>) RPT <TT tjITj ^tPTC^TT < tfB‘ 5 1T5 C^IW ^Tf*T IlfePT R?R Wf^T 1M 

R 33 ^ RR c^'tK wwr^r i 4 «tpt <t>'ai<# 

cfw<rRr^?n rpfi 

«r) ^fg' c^rpgs- c^rf^ng- T^ffec^r ^rrc^g- wii^ c^rf^pg - fSrc^- ^rcW ’^s^- wrat 

f#pr ^tr*f c^ ^?r i rst ^TTi'sptr cRt'HT c^lw sfirr $o prf^r r ir o»Pf prti 
^? r i wr^?r I 

c#pt ’tife ^tf?r ^pt <re?R5 rr rrpr 1w ck*r fe?r #<# c«rc^ ^r»r <3^ wr 
^?r i S 5 TM ^[c?r rrt ^?r i 

(b) ‘ 5 1 tc 5 ^‘ '^K ^TPTT 

cttg^ ^tpf ^ 5 t Rife ^ « <fptt rr i fet¥ # 'srptr w 
<rwpa rpt crr ffe #*r ■snlt rt rpt i ^rpr rpbr ’^k «ffe ^rpr fe <tmt 
rr i ^tf»f c#r 'srpt \st vs^r rot rr ® c t^s rk Rt rr i rkr rr 'srpt %*r 
#r rpf ^ \st^s RtH'foyr prc® rpf 1 ^fe^Rp^RR^RtRijsfei 

W^fer (Activity): ?mtufw <M*f *rftlwr& ^teizw *ri7$w wr*f wPsfcrt w? <nw R)W 

WfijpR: "frfflt RRR I 
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ii 's wm w#<m'c<h ? 

(X) (X) wfX «i®r m < mc<h 

(X) Xbftw ?r«rm sj^fe- ^7^ <mc<h (X) Xb 1 

3. I Xrc*t^ 'Q '8 <? f^s ^TK XfW <Mt'o XB <F|Bc<I1 ? 

(X) ^TfC 5 <> IT^H‘ (X gpl CTXBl^ 

(X Xw c^hi^ 8 xpt <> rra‘ (X) X 5 ^ C^lW *F®T I 

01 XB^# 9 ft'S¥r^ri¥ ? 

(^) io <3 i(t% (X) <t 'Q *o% 

(X> <t 'Q ifl-% (X <t 'S io% 

8 1 <nXt; wi¥ <pm Xt ? 

OX) ®Wl 'Q « 1 =T ?Tt^®wr «M*ff CTWl (X) ges^BT^W^ 


(X) (X) ^w<>1'c<m w <r w 1 

<t I WT^ ^TCSTf^ ^T C<FKfB ? 

(X) ^rf^ferwf^^r^ (X) ^^^ferwf^^R^rr 

(X) wf^^^rr (X) ^d^^fXferwf^^tcirri 
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4 c*iwwrr#r 



’jftfkwwr ho «w 
\5=rf ^rtPT G. hirsutum 
etWtfwWC® i 


♦ wr^wtr^^mw^wo® wtwom 

♦ wprr J i w ll<iG> fw> fc*IW *IW (Terminolog) tOT-W WC® WlWCW I 

♦ wtwom 


IpTt Gossypium WOlW Malvaceae ^ Ri <i I c-a -a *Sfe^ I iflt WolW 'Si f& sfwffw WW '^TM 
^r^!>i<i "S7fii 8fi> stwtfw W’^T'f- Q hirsutum, G. barbadense, G. arboreum Ges 
G. herbaceum. ’(flwflw *F®wt So wfW ®t®Tt ^TfOT G. hirsutum WWlfw WO® l 4 . 
WW’YW WlsWrOTCW £|c>Rl'® *narw Comilla cotton I ^1^ Wf5T ^®t WTftM 

wfTP'tW 1% <P s lt%T WWlfw I sWLt OTW W 'jpTlt G. hirsutum sJWlfW i£|W° 

W WlWsaTl 'snwfwr CWtW I 


Iprr ftw wrr® ^rM i fkww wfefrw fw> cww ^fer c2)F s k'® ’^ratw w*f w i 

'STM'saTt >4WWW 1wf*Tt i$W?. 'pwOw- WfW’ (Fuzz) 'Q WsaTt 1w>’ (Lint) 

WTor Wlwlw i f¥& 'S WWW <Tl®n.<p ftw IpTT (Seed cotton) wot i >4fSt wr fewr 
WfW OftW W°W Wt W iflWX WWTl<T W WfWW Rfo Wf KW I W*TT WWt ftw 

'§ 5 ilc<p fwfts (Ginning) wt® W I fwfw?. <iiit<Mc®t WJWWT fw> (Lint) ftw 
'pft CSfW ^TlWW Wt I WlWlWstWr WF® 'Q WFW fill's jj'slW flW IpTt 30® 00 - 80 % 
WX^ffF® w W° WW fwfW\ *FsR*f (Ginning out tum-G.O.T) WT l <p j i 5 i WfW 
W 5 !! <I)<IS!'® ?lwt<P '§ 5 Tfftw (Cotton seed) WT ¥17® f¥& «T1W *Tt I WW fwWT 
«TIW I 


c>it®fK « (TtNH ' 5 rrt& 
Wt ytwsr wsr i 
W St3 WW$T W 
<hk.« < Tt£W i 


2tt¥ w *r<rw ^nf5o® wrr wot i ®or c#r c<ror « w i 

C<TOT CWTW <3 CIiKK ¥1# IpTT 5TOT W I ^TT ^tt5 WW«T W ^ftC^TT I 

ctw w ■snfSco « , tif^r 'sd ^rr tt flwr?r ^fi?r < #r war «rrw ^rr ^ wfw ^rr 


fwr ^iw i wit ^rr t^ron^t i w wf$ks woriw%r m- 

xt fer (o-'b It) -si# ^rRr JoftlK c^ww^rM^t- ^riwrr wra- 
1%® ^?r i wot wfe c#r 'angwt 'Q flw wsrora’ wraiS’ wfr ^r«iw wsw ^srr 

wr^'s ^iw# wr ^r® wr^r Iwor ■^r# w flw <m wr ^mr i 9 f«'®|-c® 


cwmow wktou ®rC" sm wear's ^ar i 


WFr '*F 5 T=T C’la® : ?OT '5TM¥ Wfa WT £|till®rt I WEST'S 

^iw ^ar 2f% < 5 --^ ^ ’iwr c^tm wr wrwwrr wiw ^rwwiw wr cwc® ww i ^o® wrl^w 
®^®r wrcw, ^rf^’tifww wrcw wrwrwlww wtw w =1101 ^w° wr, rwrw, wirwarfwiw wi®r?r 
®r^rrafjw wfB% cwr cw wr 1 

^rr ^rrw cwrw (i^^o) w ^wifr ^nw wfe® wiwr^rw wiw <;«r«w wtwr 
Iw^wrwg 
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' 3 Tt¥ 

"SJM 

£tt^ 

i£]<P<l £( 1 % 



^oo-^(£o 

b-o-ioo (,<^1®! 


3 , I 1^i£l¥f¥ 

C^f®! 

b o-So 


O | i£)¥f¥ 


80-B10 ” 


8 i Iw^Wsr 

ioo-i(?o 

io-i^, ” 


a 1 ]pr ('SISK'S 8 

^-«o 



¥#¥ 




< 7 ¥Cff) 





<rf% (iSslrS) ¥?TB ^lW»ftft, 9 fK i TT, WBT, fj%¥T 'Q ¥Z*ft¥ C^f¥ £f% ^ 
C<rf®t ^-#f ¥t¥ ^T K*T I 


<d#® wht ¥t¥ ®ffc fefe c*r¥ fc<F gfarnt i t^fwr ^rr^ i/8 

ftw ¥¥£¥¥ ¥ W ¥tf&CB 2farm TOTC^B I C^T-t^rTtW 'Q CiTlWW ¥tf&CB ¥t1% 0/8 

I'B 'pTt ^TTC^ ¥¥¥ f^R, 8 o-(£o f^PT 'Q bo-^o f^f*T ’Tf’tf 

2 famr ^rcb i 4^-otiww <rr «tk ^tfN- c¥M £ o/8 t^ferr wr ^ z& 

^ITC^ ¥?PT ftR 'S (?o-B>o ftR 3S=T ’Tf’f ETClM - <MW> 3£¥ I 'SSRilf ’tf’f 2fC¥tC^ 

to <rw^ ^<r ¥Ktb ¥t¥ f^#B ^rfes c-b> ct^t *TW¥ zfamt w ¥# fer 
(,i»c<P 'PT'S¥r 3¥ I 


wi^s ft«M 

'snwfwt c«iw 'arrwrf^B wf'B oB^’rftR- iB> *rc¥ ^ix'iwc'f bk ^s?r i ^ 
^Bl 'g'TT Spjill C¥TB i&&o ¥¥*T C¥W '5Tl¥'3 lxf^ ®F^B i£)W ’’ift’^T fMfN'I^T ¥¥ 

f¥f¥-i (C'B¥J r t < ’ff?R -cso), f^rf%-^, (OB^ v tf?¥-'Bo), f^rf^-O (OB^^fft^T-ffo) >3¥\ 1^ff%-8 
(OB^fftR-S i) RfCT¥ &tjb'ipM*i'%T WTBSMT B#OT¥ ■STW I 4<T ¥t*JT f*lf¥-i 
^S.'S-S 'Q ^HUlf C®f«Ti¥ ®RT, f^f1%-^ -JS.'S'S WBT 'S ^TfTOT C®r=Ti¥ ®RT, f^f^-'S 

^S¥ ¥1®?*^, f^Tt®^, 1>W 'S C®t«Tf¥ ®FTT BTC¥¥ ^Wf^t I f¥f¥-8 

4¥# «¥l^F (civiate) ®T^B fwl¥ ®mf^B ¥1¥<F C¥W¥ ¥%g I 


<^Mfa ^iwii 


ormtsT %s ia^rw?r cwr- 
<r?<2?r, frow^ j(m 
w am ^rsrtisB 
■STi)T ^let C^W C*!^ ^T 
^3% i ^RjHr^^tW?r 
jfHc-sfl , 5rWT 5 rtf% ^,c\s 

-srwrsrtftr n¥ sr ftw 


9#sl B^SlTO ^«Tf^l¥ ^’f f^TT B|¥ ^¥ I ^BC¥ «rf¥¥ CVl^W f^TT B|¥ fSTT 

¥°£f^ <p<u.'B io-ii ¥!¥ ¥¥¥ “TTC^t I C’tW ¥1<KB<1 C¥f*t ^¥ <P«1*H 'S 'S¥ , 1^B ¥H 

¥t¥ I ^'SFIT OT?^ ^*i)Hj 2f¥l‘i'® ¥l¥ CTt^W | Tfsf^sTB %®f ¥¥¥ 

¥l’8f¥BTC¥f«TrFr!¥¥ ®f¥T ^«WM' > f ¥^B | ¥1% ^T ¥^TO ¥l¥TOBfW ¥l¥ I 

'Sftvffsr '%» iX|sTf¥l¥ i¥ 5 Tf®t < jC^ JfTTO «fcg¥ 2fsT¥ ' 5 T S: JT flw C¥Ht 

C»t¥ WT ¥t^%r I WMT ^«TW¥ ¥Wl¥lf% W «tcg¥ ^WWf^ %f C¥Kl¥ 
I C^H Wt¥^Bl: «fcg¥ f#¥ ^ flW WRt ¥^)fM TOT I 
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cfew atf®' iif 
ftW 8|«llet*1 I 


'gWT fllfe WWfe feWWW WWfefe ^WWfWfe fife > 4 W>M fetW fetW CWCfe feCW I (, J 1 ®T 1 J fife <[‘ 1 (.'s 
WjffWT fef I CWfefe feKW ^Wf flfeCW o /8 W% ’fifes Iwffeffe fef PT®MH? W# <3 

'swwfeT cfeww wt fet fer ^ww wrcw wr ffew few wrcw cfet wfHfewr ftefw few cwfe 
wtw ^w^. stfwf& fife wiwiwt www wtcw i ^fewr ^n=ife'3Ri<p inlfe few^ fifecw wiw^fe 
wr wtw i ^ ’iwfwcs- ftefw fera cww wtww (fetfe#wtt 's cfewww fw3 fwwt fer i 

^sw-wfwW wffer wwfe wifwcw fife wfer few i cfefw stfw ife i£ (few fife skwfew i 

fwff-i i£fe WW! ^Tlfe fpWJ' ioocfer 'S fe 5 Cfefe> feW 'JWJ' (?o-iboCWffe | WWTRT 
fefWSfWfe (feWfe WTfWW'JWJ' &o-ioo CWffe ife^ fef Cfefe> feCfW fjfeJ' 8 (?-(?o cfef I 

few wiww fc fewww feilfe (i.fe fe.c- cwfw) wtfw (fer felfes' ip?^ o/8l^ wwfeflfefew 
fe^ fer cfew feo fer i fefr wtgfef (fef few Rs<iRis. ’iwfww fefes fef wfew wfecw 
few i ^ww cfeat wfefefww wtw fe cwRtw ww wtfw/few sfcfeffe wfecw few i 


fe?rt fesfe^fe 

ij’wkw ferr fesfe w^cw few fer i wwFrwfesfewtw io fewfe s 4i^f^fe'pi^^w|5T 

feWT CWfef Wtfw> WfetfeWf ^SfW (,<P S 1C'S feW I ’iWWffeW f o-fe fer 4 W# few Wife cwcw 
wfefS feW ^1W (,<p«i(.'o feW l fe?T (.^fe feWffetW WTfefe few fefe CWfeo few i few 
C 5 f?r fe 86-60 fewl?r | fe CfefftW i)W# ^ few few fe fecw WffeW WW Wfefe fetWfe CfeW feWtfeflW 

Iprf Wtw fe°f i I fefSwfe feW 'gfW CWfeKW feW (fe CWWTfW CWflW WfeCW few ^WS. fefffeW felfefe fefw few 

feW I fe feW WfeftWlW 4W> WfeCfe feW fezfT WWW feW I CfefW Sffw 8(£-(£o fefefe ^pTf 

fe^WRf Ws I 


wrt^ g’rtwfet 

fe«ft fewwt WCW Wffecfe fef WW 'gwf WfeW £(gw WMM WCW[ I WfeT fefe ww Wt®tWlfe 
Wfe WtWM W fefesfe I WffefeW feWTWWfeTTCW feo WfetfefefewWlWM WfWWW 
fef I WffwW feCWNTCW CWTfeW few ^ffeW few WMM ^few 'Q wfe WWWt fef I ^WlW 
fefeW CWW WWfWWWTW ^ WT fef CWfew WfeW few feW I feWfeCW WlWt CWI& Wtfw 
cwww^wfewfew I 


wlw (fefeW 'gWt fecw CWWW feWfeW fef I W#W wfesf <Q ^j%’ff?ww 'S’lW fe^ W»CW feo 1 ^ 
feWWW Cfe few feW I 

'gWt WTC5 CW*f WfeTW 5 !^ CWfetW 2f>3fefw fef l ^WSTfWIWf^ ( Colletotricum gossypii), CWffeW 
WWf ( Fusarium oxysporium, F. vasinfectum, Verticillium alboatrum ), feW WPTf 
( Rhizoctonia sp .) fewf wWWTCWf ( Ascochyta gossypii ) IWTlfe I ^tfe Wlfeo CWlfetW feWT 
fife CWtWW ^W°v WWTHT CWlfetW feW (t% WWIW Wfe'CWlWflW, ^.G% feffeW ^ 8G feffeW 

feWWwwwfewi wnw cwfcWw sjffewtcww fewi fefw’w ’fe fwwt’Wr fefew WIWW feW I 


cwm wm®w ■srcwr WW 
'sfew (Boll-worm) 
wrlw afwtw Ww i 


CWIWT feW^WW feW WW 'SfeW (Boll-worm) ^WtW sfWfW Wfe I ’felW WWW o /8 W^ few 
C’ffWWW ^fef WTCIW WW flS’ WWW fefeW JCW ’IfW 'S wfew wfi’ w°*f cfew fefW I WWW 
Wfe IWfefe feW feW iflW° fefe 'SffeW WlW I ’IfeWfewfeW ^ CfeWWW ^IWt '*JWW 'S WWW 
WtfefeW WWfe 4 W°v (fereiwr WWfe fefeW fecw I lilt Cfefww WWW feWT few Wffefefefe ’p (fe^fe 


2f1% Ooo Iwtw 



^,o-^.(? (feffeT felfWW WKW twffefe (WiWTCWW 
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RRfCRX RRRCR fes MR I RR ‘PC'13 WRT i<JRo fffR RR RR MCRT 0/8 RR ^ 

's^f^twriiwra' 1 


wht crrir rcrx wifRR wr crm 'q ^rr rtm cri^tcrt crm rrt r*rr ^nwr^ 

M® RTCR I RRR RRCRRR RM ^®FfH MflR^R CRRT CR3R1R W RTCR ^sRfSF 'SrR 
Wfer (M^R/fsMR) CRRRRRRRRM MR I 


flR CTRwflWRRCT^ 
RR <? RlR RR §=TRRR 
(RR) Rf^R^sT R[« RCR I 


RfR CTTRJR ftw RRCRR RR d RlR RR ^>RR RR (RR) RlRRMM Rl^s RM I RR CRUj RRt 
'JRt CRR MT I 4R# RM CRR fRf fRR RCR fR MCR Ml; fR CRfST 'Q RCRR RlRRMM CR“t 

fRffRR RR 5 " RHtRlfR 5RM RTRF I 4R CRfRM RRtRM %R RTCR CRMR ftW ^Rt 
Silt's MT I RRR RTCR do% RR CRC& CRCR ^Rt S^C-IT RR I RRRfR i£-^o fcRR 1%^sCR 
R'RSM'So 'Q * 0 % ^TCRT MT I ^RT ^TCRT RRR RRT RMM RR RM RfRSFR 


^RRRfe^Rt^RTr^R l RRT RW 'S CRTRR MT3M" ^RT CRR 4RM Rt MCR 4 R°s 


WRfRMlR CRR RIM /5|C5 CRR IpTT Rt CMRT MT I CRfRT RlWR RTRTR 'S ^Rt 
RlRRt MCR ^RM MR I 'gRT ^TCRR RR 0/8 RR RR RCR CRTCR 'SfRCR ' 8 RR®M RRM 
MR I 


cM^ atR i ioo-itfoo 
C#sf fT$f ^pTf Rf'SRT 
5t?rj 



RRR 

(MfR Rl% 'i^oo-'idoo CRfe fRf IpTT Rt'SRt RR l MR, RRRR RR RR% RMT 'S 
'SMRRRRCR >4 RRR RCRRRTIr Rl^tCRt RWR I 


. „ .. , , ■■ R7^ <b.d -4 ^Tf ’RR/w R^R - */R/R# ( Terminologies ) Wlwlbit 

<t*M! 
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i i rirr^s-rr ^str %f^°v 

(R) ^o-«o% (R) 00 - 80 % 

(R) 8 o-Go% (R) (to-<bo% | 

$. 1 <rtr crrtK Rififro ^rr r?r RtfR rr iRfoco ct^stit rwrr ? 

(r) ^ iR-foco (R) -fr iRfeeo 

(R) fRRfRfoCo (R) 4R fofeOo I 

O | fafalRR CRR Wfol^ <|$,'S<1 RRfRR 'S -jHiir C5RTR '5RT ^JCRflW ? 

(r) Mrs (R) Mro 

(R) Mr* (r) Mro 1 

8 I Rt^RlTORT 'RTRIR %S ^RRR ^pTT (RKR ^sR^ RRR CRT 5 #? 

(r) jrrct^crcr (R) RrcgR crcr 

(R) jrrr rcr rtcrr y*r r&itrr rtrt (R)Rrcg<T or r&ttr i 
a 1 rrrTcr 'pft r?£R <p<qc°i rrr oTr ^r ? 


(R) ^RR 
(R) 4RRR 


(R) fRRRR 
(R) FR RR I 
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il ? WM I 

$. i wr^mr ? ^ 

(^^t^TPT^^TrwsT I 

«i 5i^o ^r»r ^i^m ^r « *ff?Ri?r ^r-^ ’iflw f^r i 

si i 

(? I ’Tt'of, ^>1^, f=T 'Q ftW C^TC^T #l«tw 'Q t'aRT WtC^ ’TTCB^ ’TI’sfasT R?F 9 M' 

<MC<H? 

'b i vSvblR^o c^t'8 i 

SI ^rf& 'STt^c^g- #1- ^rrcsf =TTC^r ? ^TTC6^ T^iygt^tsqrr f^R^'CSTt I 

VI #afW offs- VfW<T wR MrViT 'Q wRM?f <MC<H ? 

2s> I <IT<l^ <MC<H ? 'Q '5f&Sf^' ’’tf^TK 'Q RR 

Rt^R I 

10 I *i$<p ji»i«i , tf5"ft®f 2l(.ill®ti ^TTC5 ? ’tfB' ^ITRRST s,iP5fDST; <p\s<p SvslR's 

sf*rR wt^®FD?r ■’ifW ^rarr Rrr i 

11 I ’fftiR' ? ’tRxHX'o ftw C<THt<T #1“ ? 

** i ^tir ^R gfofK #t ? ’rfB- vrw *n<T ^*tR gfamr #Rtc<r wr ^?r ? 

io l ^^TIWR W^R^^lWl^RRtrf^l 
RC«T ’^TMR ^R?T <K*H C¥*T ? 

is i ^ssitRw #r <prm ? ?rr<?RM?;, 'srtftRRr, ^rrtcr ^ cnt^r 
toit R^swr rtntt i 

it? i , wfR’ ^ ? *?l'»i(.<i ^TidR wr> c'T'S¥T ^?r ^r° ^ c>(i*s<] ^wfR RRr wr *n?r 'ot Rt*r i 

i'b i w w^rwoiR RtzMFsT c^rrw #»rw wwt ^ 

wttte[5w#fw ? 

is i i 

iV 1 RpR ¥T®f, ^Tfft®f 'S ^Ist'geir <I S U'£> 1% <prt?r? 

ict> i ^ti<t w wR £®R 's ^ gfarnt #»rw <mc<h Rt*r i 

3o | ^ts«TtWC*f VK^a ^pTlR Wt'® #1" #R (RHIR 'STTC^t #RTCR '§ e ll?l«t 2(ferf®tta S<1M1? 

i ^rrvtw<T ^ s<Rv^ 'arttMRt wr i 

1 #RTCR ^Tt ^T?sr? <MG<I1 ? ^TTPTC*t ^®Tl?r '^1«T 5 T ? 

'5'3’5i»(l=il 

’Tt^r i 

i i *r, ^ i % *> i *r, 8 1 n, s-i^i 
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8 i *r. 


a i i 


> i i *r, 

‘ s TT^r 'S 

i i % ^ i ^r, v 
8 

i i *t, * i *r, 

a 

i i *r, ^ i “sr. 


I <2-1^1 

8 1 ^r, a i ?r i 

8 I *t, (21 *T I 


0 I w, 

1 ?r, 8 

o i ^r, 

V I *T, 
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^ C*lW Whitt 

♦ ’fit FfW wft taftn WHC<11 | 

♦ %T C*rm <RTCa 9|M^5Ti 

♦ ’trc5^%f^5TCio ’Tl^ri 

fe® 5 ! ^tft fr, ntkr *war %f ^ ww ’rftstfc #nw <rr?t<t ^Rf^o 

<imr ^rftr i ’fit 4<Flt ^il^r ft*mr <TKt<T wft fw w ^?r i ^ ftw 

^gtf% ^ wf<t *rK <rr Tom ^mr (Tender) <r?t wit fiw <ren wiw wfw wmir 
wht worm i wltn ^ittsht ft3<t ^ wbst wwsrn whitf ^<r, gfonwcsT *ntt ftwnpin 
wr <ir<r^t <rtc^ i 

■<pIc«m *M 

®ttt Met 

ifltS^T W C^T ^Tlft W Wt<T CT CWR *RCT<T ^Ttl^Co WTWtW <T|t F|W WT ^TTI W CTt- 

wm *nf& ’tit 5 Tot wr wra <?#r t’R^rrf' i ’tit % wltcs ^ cr^ft ’tit %- 

% ix^rai^ wftctt m wr k^t i ’fit 51 ot wr wit tsfe *r zk wft<r ¥tft 

«1®f5fc^ CWRfRT I 

wftfcslt 

WR ’fft^ FW (Clean cultivation) WS I C<TRI<T wlt<t ^ OT 
W«^l¥ WTCT (, J litw s W I ^ftnm ^ <TI(t<l wltc^ F|W CWln WR Wt^W 

^€^T I (t^JOR sm wftcva ‘CWf WRC^T sm ®ff¥T F|W f^R I 9 lW®f ^ft'8FTl?r 

’USt'S FR-tt fe?r Wft £|¥% 'aMTK'o sTttT I WMft'SI'TT ’ittwR WW 7 ! - W^RT Wltn W 
ttf*lE?r tt*r i ^fin ^R ^ct<p whTM vs i§Ri'® ^?r i£rs. ftr tttt ^?r i ^^sTR a-b It FR-tt 
ItRRilt wf5T5lt iflwlt wlw W<T3R i£H?T wftc® f)W RHR WTR 4<Flt RR# ^fft<T WR 

wrirtwr i 

^msmk 

CRR RT '2wn RR ftaR Tl 'O'Sk FfCW ^W?T 'Sffea sfKFM' TTC^s iil «1®f5TlR 
xilt^ j[m fsn?^ ^rFr 1 8)«ii®t^i*i ^uH) (ttferr <t)\sl^>) c*r ftc^ ^sjw f^1tc?r 
fer FR-tt ft 5 ? i 

ftw C*ft*FT 

ii)t i J SJ ic o n f^>tfl5 ?l'Sr<i|ft'a (Seed borne) CltT ^?T l ^1=T (Block band), ’’TFt 
(Stem rot), ifl^° iflTSft^TlW (Anthracnose) I tt®f C^TFR ^on i3t 'STfiaRT 

ti)^?. C*Tlf^s ttw C^fW FlU \3 HjIu n’v'iSRCTn C^TC^Q Cl^lt C^IT® ^Tfcn I 
%f cntnwn w Ri^bo git ’fwfen cn c^Klt £f^r inncs ’fk^T- 
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Wr <#r ’ffwH' <#r < tim fesr (to ct. w>r ^c 5 ? i 

’ffiRHX'® ^'c<i> (?-io ftfi# ^ ’tif^o i 4<r *r?r 3terM> w^ft 'sfwr 

fe 'SffvrC'® WT <F<T € =T I 

«r) ftosr w^f “Tf*^ 2farm- 2f% c<Ffe ftosr^ w * sjtsr wH^R/ b sTR £frWTK R 
lifistKK fsr ^ %$t<r rrr wiw<r W^rcrr f^r i c^fs# He^tir ftw b €wr 

fe ^ c fw wr ww<r tw^rr w i 4<Ff& wrt wra wrq $ w 
RRpf wtrst I 


Rfram rw ^o-^c?% ^r wr i ^frrw ftw (w ^r) 

farrow ^?r w ^ ww w f^rm 1 bjri (h^o) -4<r ^f#»r wRfft 


*fr^ frw^ f^RWs 



CR^R# 

C«W ’t# 

R) RlfR 

b-S CRfe / c^tR 

'S.fi--8.ff C^fe / 


b--io (,<pl®T / C«,S<1 

'b-lr (.<pfer / c«,s<i 


fitter <m ww Rifes w ftw «ttr 1 wrfeF Rifes- <[w feRr wr b 


a'lWffi'fBi’sr RfeRTfeR w f^sr^r b 2iRT$f%r ^rr eramt r^w ^?r 1 

ftWR’tR ’f 1 #®' 

wrrw crr ririrrs- ftffor fes<T %r wr w ^?r 1 c*ir fir rrir rr %r 
ftffcsr fe WRtfcfte awfe 1 'Sffvrcvs Rfc rf rf wt <W rir wr cririr rr 
^sr fer ovm f^r=r 1 Rifes- wr rrir ^rtwf Rife rtf? rrr rt^r rtrrir 
wr (f53Fo b.b R) I RR RlRTCRr RlfR CRIR Rife tjR^ RR° flw CRIR ftetR 'jR^" J lR(.®t 

wirr^Krwi (^ff^r wc5^ <wc^ wf% cw^- ^rd%^- 7 3^‘ ^o-^c? <?# w cwr RtTfcr w 
^-'so CTfri ’rr^c^’rr^'p^^^’fr^c^ca G--S ctIri 
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'5TT. gf»f g 

i 1 *rrtB<r ww^rMr^T's w&^r^®^^ <: f 5 Trw5Ti 

$. i ’tnfew&ltomww? 

vo i ’Tf^flw#»rw c*rm wr^mr^^rrwsT i 


8 i ^rr^ ft$r fifiter c^Ht vq ^nfes c^Kt^ ^^hT-w^ht f®r*t*T i 
^rr. ^ Mrs% sf»r % 


^5<T ftw*t¥ 5R? W¥lf&t^ fstflvs (^rt^f- ^rT^HT^ *lWTt; S'vs'<l^ <F ^T 
4t<F (¥) fstf^o w^r) i 
i 1 *rrtB<t ? 

^>) Coarse tilth *1) Medium tilth 

*1) Fine tilth ^T) Very fine tilth 

$. I ’ifB’ 5tOT W #t h<TCT<f wfc ? 

^>) wf^r *f) ^rwift 'Sfft‘ 

*r) % wfa v) %-% wfr i 

o i ^rrcs^- 'Stfvrcva chm *n<t <pft ^ ? 

^) wf^T bTC^ vSfTC^t ’*1) ft®f C^M¥ 

n) %f <?rFn<r ’is<r v) y*r?rr $j to i 

8 i ^rrsr ^itf^r f^rc?r %w (r^rwcicg - ? 

<F) 8 o ^5 (?T. *1) Vo^ (?T. 

^t) (to^ (7T. ^T) ioo^T OT. I 

(t | ■'tf&FTW ? 

W) ho-h^, CTt^T. *f) vO-bo (TtfsT. 

*1) a-<\ ctR v) vb-i^, otR 

^rr. ii^r oiv si^r <? i ^r 
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H Bf*1 <P J K. sr N 'SW 




f&f^T (Sucrose) fa<pij 9 lR[b'® ^'SFIT (R, >3ft '*fWt Wf'itsr *IMT I 

fi^t, ^r, ^r *rwr wr#?r ^rr f&ff -ft ^ i 

RiR, ' 5 Tf^P‘ ftff RlKff £W *Tt I fafcn CRR CWlft f*T?T, f^tR, *THT 

R%T, f“t$ RR, cxpmu, (Rfffa “W, Tj^ffSft^o SRI, '?RT 2fferf®fF«W r l‘ 

f*rsm RRt ^tc®f fsft w ^?r i fslR rh«>tc* ■*!% c^mrm *tfte Riffawr 


3£?T R?T ^'SRI iflft 'ai'oj'a R<f<P?l ^TTRT I ff>|[ Sfen C^IW 

RitffeR ftff wr ^?r i ^tk, fit, twtlR fsft ^Tiwtft 

rrx i 4 t^fft c*rw RMff f&ff ww* ’rfff^ 's ^rwm ^2# rot ®k 

«TT» <Mw> I 


4 (?ft \sflTT ’ftd ftff W(M<1 ^ffffb’fvD, Rts'TtWP'R ftff ¥¥T RC*R 

ff~ iffvo 'srK ^ Rsft; 2ff% fimK'f) rwtrt wr 1 4 

^Ht'S i£|^ft <U<RII<1<P ’tfc^ R*(iOT < ’IW%0« ft$F R£(R OT° 'Sffeo RC*R ft$F*IW 

c<rm *rw% wr rok^ i 





n.i fi>ft ¥>fw<j 

4 C*IW^t 9 rf^ 


♦ f&f^T ft >44° t§feii4 C4H C4H 5 5f°*i‘ C4C4 Itff < Tt'3TTt 414 ^sf t§I|j4 44 O'® 414041 I 

♦ erscH - fSl^r ^ttst ^q ^r%w ^rc^» ^rmc^r i 

♦ ^?«TTctfc*m f&f^r ^ttst ^s ^ c f s rr ^Tgz^T i 



44^ '3T1 C=1 1 <P ^CC^f-^T £ffe4t4 ff®F C4C4 gI4T®T f&ff (Glucose) 404 I ffg - 

sflTT 444 ^4 (.14 414704 oft; ftff ff 80*14 4C4 - I fff fff Sfel WlW 4l4t 

0(g'B^'a iflt; fi>fiC4 ^C2Fl®f ftff 140404 1f®t (.1(44 Rfosl «R0*f ®t4T 404 4T0*f I 404 ^ 
444 Sfen 0404 >n^*Ki ^IKI^ t404Tft fsff 4°£f5; 4it 4i¥ i 4ifff®fT4-4Tc4 ftff ^ssto^ 
4wiw ^4 4055 ^rw, fit, 4io4t, ftt fwiff i 4ic®tt 415044 ’ w®jmj%r 

^fBfsr >[<«!«># $ 44s tlw 4^404 ^41044 44^ 




’jffffa OTfi> i§^4lf4o 
ftfar artrr 4swr bd «i*r 
«rW c«tw ^#ft vsd- 
«14 444 ffi> c«lw 
^sflfT^r i 


04 44® Sfel 0404 ftff 4°£f5; 44T ^4 4T014O4 ffrff tt^TIll^rf <P J 1 S 1 414 I ftff 
^ 4444 # 444^041 ^5tw?r 04034 fff^ w*f *(034st ®f4i 404 fc«r i cw- ^rw, 
c4®j?r, '^irsr, '5 tjt^t=t, ftt, 4444 , 4fo4t sfsff tsfer 4044 410 ® f&ff >®t4T 404 4104 i >3044 
4047 41041 47l#a 5 44T'S04t4‘ C¥Ca 41044’ 04144414 f444 44 (Cell sap) '13C4C4 f&ff 
ff474R 4104 I 410414 C¥Ca <344W 4105 f4044 (Pith) ^4f44l04 4l4t°v044‘ 4104 ^48.47 
tytf^ sfl^t (Granule) '414134 ^T®f '443H 4*04 I 5414 fit 'S 41®fC44‘ ^04 

' 3 jcts r r®r 4134 i ' i nRc<p°i 'Q 'st®f 41054’ f^r c 404 ^(C2Fi®f 4 T' 34 i 414 i ^ 5 ’Thi I45 I45 tf §4 

4T044 404 50<34®f 4SP4 404 4T0*f I tff-ffs '3fe^^C s Tfa‘ 4047 ffo 1 ^ fsff t’S.’TffiFRT 
Rc<b'*tl¥ ^TK ^ fit ^55 I ^^Rfk C=T|t ^’fllw fsfe 2fl¥ *RbWT 'Jsfi- 
^rK c«rw ^<r^ ^i#ft oc? «ht ft c«iw ^?r (h'PT, i^^o) i ff? 
ftff t^’TRrmf c'T'sm ^rr§ 


(tffrs.i ^§ Itff fw#(¥r 


^T°®Tt *TT 5 T 

^<l®3iff 4 «TR 

*rfo<rr<i 

'srK 

Saccharum officinarum 

Gramineae 

^J^IHft 

Beta vulgaris 

Chenopodiaceae 

^^rpg' 'snr^fsT 

Acer saccharum 



Zea mays 

Gramineae 

< 1 

>1<q^f5T 

Sorghum vulgare 

Gramineae 


Daucus carota 

Umbelliferae 

^Tf®f^ 

-^r, . . — . 

Cocos nucifera 

Palmaceae 


Phoneix sylvestris 

Palmaccae 

c*t^ 

Caryota urens 

Palmaceae 


Borassus flabellifer 


3Ttcnt 

Metroxylon sago 

Palmaceae 


'fs'TtWC*!^' Itff <p>l®l'©ci=ll<l 


'SfNf ~$JM Tf^TlTO?^ f&lf '?F i T=TSMH‘ ' 5 !W ffc*fWTW I 

C*f^ 'S vo1»f C«1W 'Q'S tS'^Tiffo I <lT°= i TTC c fC*t ft Flw^ 'I lil^lt gfc^tt (?T'S¥r 

SCOT'S ^rft<T "5W Tlfffe^stW ^1t C^IW ftff ^^Tt^fiT ^^ICTT 


stfe'^ra’ sfhr i.a 
»w ©thii.'s orhf^ 

^sr ^ wf& ww 

2ft?r ao i 









pf*T I WT COT> fpT ^PTW® fE^T ft®f?T POT fp ^PtW Pip ^fp - < ’ffPTt c t 'Sp 

^Ptfpo P I (OTP CT1 Tj Wtf? pfp OTtf WP Wfor ^itPR cP ^OTmtT I srf^ 
PP P® 2JT5T h .d W ®tft 0's PK W P (P?, CT# PW ^PTP £p So W Tj*T I 
(OTP h8 f& f&fir P«T «P h.(? P¥ T>*T fSfp ^sPlfSp P I ^rfOT ^'Pf (OTP 
pppp pp?r pot w i lawf f&fp ^wot# ppp w wp pit; c«t^p 
l Opp - ^*OTr 'Bp WT P *Tt, Sfl^fcxp '5fPt ppp I psjji' PtW 'SW ^'Pf WT p 
W C«I^P m PP OTfr W5#?r I iSsbri-br^. OTP <#OT*iTH Pplft ^PP sp bo.V 
PSP Cpfl' pfOT® 'S.V W P Opp' P Ppp P I PWOTt PSj? '8W Ppplft 
CSPTSPP W fftp, OTPP ,<TtWfft, #P PcgOTlPlT I %W 2fp fOTF 

4 W^MC^M^tlTwAfelWWPl 

Wr cote's fpf pjpH fblp 4Wf Pf? p i ott wr cot* ^OTr ’pf®’ pot 
cottp p^ilit, pf*r ft®fi‘ w p i otttp fp[ p Iott WTf^f*t (f&lp) wr p i P5[cp 
pp wp wtfa 4*rm pot w, ^.o pp <pp pip i cotf Pott ott 

s# *$ pp wr pp ^rfflp dsfps w p PvSp wr p i wpp 

C«P W C%DT f-io pp^p?® (fpr, ifcb-fr) I 




il f&f=T C^TiT ^Tfrrfsr^ ^TCiTT ? 

(f>) |JWf®f (*f) ^ctiw 

(?9 *r#ntl®r (^) ^C2F1WI 

$. I < }fffk C^#? 

(<f) ft (*0 c^ 

(^t) 'STK (^) f§Tl 

O I l^SCO-si C^K < P J 1(. i: 13 ^T c«lw fi^C ?T^[%o ^?r? 

(^) ^arK (t) \s1®T 

(n) (^) 3Ttcnr i 

si srr^ tff wr c^t 5 #? 

(^) ^ («r) fit 

(’t)'®K (^) ffn 

c i i c^l^a - c«lw c*r f&ff feff ^?r \slw #t ^tc=t? 


(fO fsff- 

(*0 istfsr 


(*l) m 
(*D ^ i 


8 




4 Rfr C*IW^t 9 rf^' 



♦ RXRTCRC*tR ^TK RRCRR R*fat fe® R1RCRR I 

♦ 'affR-R 2}WI%, G# feltR 4R°v Rt^RtOTR R^CRlfR® WlWMlR ffeR fe® RfRTRR I 

♦ ^t?=TTctTc*f wrc^g - ^rKrr ^rmc^r i 

RTsRTOiCRR <i sj i« 1’8£R1R' RW R1($R RCRtl 'sTKRR' ^fR I 'SW itRRCRR ^sR-Rf^R 

'RSKRR RfeRR RRd 'RK RRH ^feft <p j i s i l 2f% R?R ^(RCR CR RiRRH 'RfR i^RRsf 
^r <T# roiwcrr ^rrir r*r i rtcr RRRfe'i ^rw rtwr ^roIr wfe 

RfRRH f^R 8 ,}^},ooo 4RSR tgRRiRR fs>R S(?,oS,ooo TjR (fRVfR.^R., i^^8) l 
wfeRJRR RRT « ^R R° v ^tR ^Rfe ^prfi^ WR 2f% Rl^RR Rfe RRR VW ivo C<F% 
fsfR RT h S CR^fe 'SWsR WS I 'afRR >4(RCR RtRlfRU fi^R ^ CR|Tj e l'»J'®l b C<P fe'S 

R>R (liBF. >4. 'S., hn>n>o) I ’®ft; fbfR/'SWSR RT5l% CRUlMlR WRT 2f1% R^R i.J-i.S RR» TjR 

fj?5?r 'surriIr <p^i c® rr i ^^sRtv ^s >3R° Ibftc'® RRsRRFf'st ^©tgir wrt ^®r ^®r si^f 
<u<rIgrr -smo^r ^ttcrr ^rrtrr ri^tc® rcr i cr^trt, ^wc'T cri!r sf% ^ttcrr r® wi 
8* frr ^ f&fR wirrcRr *b®wr rir rm v.o «ir, rt ^r% rert RRfe (^# « 

R «,(.<! hisb-ci)) I WN¥ ’RTCRR Rf <P«11 CRlfR 2fj% V<5> TjR >3R\ Rt'3Rt?ER ^bio TjR I 

^rr fe^iwRcRR rc® rrriere*! ^rt^T'STrr 'Q Riffr ^rw rurr wrt ^Rfett (t^n^, 
^b(t) I RRSSft; 'aftcRR RRR <3 ^RRfRR WS RC¥T 'RtR wirtcrr fRsfe rirrt 
Rf<FCs RCR I 


TRstscRR 
Wf^HWW^RWi 


®fi- c ‘ cstw 


'Sfi- Q Rf^r 

WW ’TtR 


f <nf»n 


I 


^rTc^R J l w lc<P RRsf| SRRR »|V0<qt*f 2)c>f®l'® ^TlW I Barber (i^®i) ' 5 TC® 

i «1?u.'®^ : ¥K ( Saccharum spontaneum) RTR ^fS J i w l<p^ k 's» C«TC¥ 

S. sinensis S. barberi ^ RCiic^ R >X| : ¥Ca «R®t?T WW “TlW 9 lRB'® l Brandes 
(iSxf'b) XiT® '^rK (S. officinarum ) f^f^T, (R*ITR ¥f1% 

srrftsRK c^rc^t cR&r ^stk wri «rrw i ww ^Hw$%r ^frt ^nr«R 

FfaMT oc? 0 C«TC¥ of 0 ^rf^i '5WlX*f 'SJTC^f ’TM C¥%^® I WflPf 

^f5f% ^’fTRRlft (RRSMR 2RR ^55, «1W, 5l%sT,(Rf%lwr, 

^mr, ft^r 9 rtt 5 T, ^rrS^r, t#k '5rrar&¥t, ^ 



'Q (zfl^fwm 


r<t ‘sfifs#’ 

'a|'il'0'g'8> I 
Wf^fw ¥lw (Culm) 

£fT?r s».« fsfBta- »iw =wt 
w «rtra' i 


^r(R l £frfW ’rf?RTOT I 4<r Wff% (Culm) 2DTT S>.vs «TR 

w ’Tnsn 'str ^ ^w®m ^?r (f^r, ibw) i 

CRRT¥R <> f : ¥ > T% (Node) ^ (Internode) 4<T WH nf^s l R «T 

-QWff%, Fi&fbw wfwr ^r¥t°sRl: \a-bo ctIr stm w i 

R17R R®, ^®M# ^rff%, WTR ^ Rife® RMRT, < ®¥t (cilia) RTW ^R°v RiflRlR 
: ¥fb‘ '®)<l^(¥ ^1*'®(.<P (RSR RT?R I C¥K C¥K ^TKRR WTC® ^T ^?T I 
RCR, Rf RM ¥T*f flRR RTtR I 2fTR bo CRfR Rt '®1R CBIR'S RRf I flw CR#'S 9 ffRR WT®lR, 
R# ^RXIR RM RfRR¥ ^CR RTRltR R° v 4R ^R I 


^TTcRR CStRlR Saccharum, RlR '^CR<P'SMt £}Wl% 


2tWffe '®H)'®R§ 


RfR^CR'S fe^rfR® olt 




(^) S. ofjicinarum- CTT&t, (Rind) IbRcii «ft'S¥l^‘ ^IWI^ I 

sjwf^g - ■srcsqj fgrf^ ^^ 5 ^ c^t ^r^rsrH' ^ 5- 1 ^ smutc^r 

£ff%Cal% ’'5W «Tl=T‘ i> r5T (Red rot) CTT®fft4> C^tC^ £f% ^CWT%T I lal^M ^IPT 
ilOT<T m ^lV|'f<^ | 

(*f) S. sinensis- ilt; stWllw '=rK 1 &<p*h, =TVt i)^° < TTstftf*t : t i iit'o ftfe ’ff?RT s f 
C^IW W I ilt; ’sTK 'st'HT'stfe *#*lwr s Tl'a I iRPr^ Internode ’©1PTT (/4*1 

(^t) S. barberi- '%s spfK (PfC*^ ^’RPlTflt ilt; '5TTc4a‘ a 5 !®’ C^f& \S ib<pi iRv ’Tf'sT 

1 ftfta ^tf^rH ^rraftft c^iw a^r 1 iit; ^nr*! c^i^st^ ^ff^rH cat*! iifd 

\st'5T'otf'5‘ '# , W vfls a>Ca I 


wFs 


5fi|<lf<1^v| iETaWT 

'SIWsS ¥t<jfi> 
wt'a st^T®‘ 

Wtt5 I CTS^^rrasO) 

irm?; 5trf$lft, («.) center, 
(«) ^mrw(8) 

I 


sflbl'-wl'T cs>|(.<P3. 4T\ 5 TI(. i 'tC‘ 4 '5rTc4a FTa «,(.*! '5TPTC5 faaRT ilcac.'^ Tfl^lc'CS ^TCs ' 5 R7T4 5 '8tPTT 
\5ffc«f^ wf^s ^ I ' 5 rK/*Ta Wf's'S (Plica 5 (4 s ) Chewing type i<f\ (4) Commercial 

type fttPTW Efiafta^lca '»M WT ^rtTT I Chewing type iia ¥C4X 'aj'3's? 'Flaltl 'Sa 5r ^^ c f 

wrs iiw^ 2f#r^^rr^ i (i) trtasft %i^ift, (^.) djatar, (o) ^mf ^ 

(8) ^*h?l l 

aTf < ’f4 s '»TCa 'sTK aTcaa iSFU Commercial Wl's'StPTT alar's ^?T I ilt; Tjfcl iSsa 

W iRPTCf- (¥) ^rrsOf^Rs- (Local) 'S (*1) 1 %t% (Exotic) I BRTmRPTr WRs 

^*mna , af^3 otsmt fafosi wWl¥ faftjj aTw afalw i =tt=t wm fa iiax 

aaaai'it iit; wNwCs 'jcST fsr=T iiawa 'srK 5iftcw?r arcaf ca*t asn 1 ^® i 


alftfstja^rca alar's Exotic '5[W'S'C'Tla a^at a t ic.'® (PTC=T aat ala (PT, 'sta® ft'afea <$74 
aTa^T® Coimbatore Breeding Station i)4 iiasRI Sub-station %T l (Pit; ft (Pica irfa^C'® 
C4*T f^f Coimbatore (CO) ^TNWR® ^TRPT, ^ 'aRPWMt il^ 5TOT W 

^((Prllw 'STIW I CW- 


CO 975 

C0997 

C0527 

CO 1148 

C0421 

C0617 

CO 1158 

C0419 

C0636 


il^Ht'S, fa^fea Wf^s 'SHOT Bihar-Orrissa (BO), Quinsland (Q), Pro- 

ost-Java (POJ), Ges Canal point (CP) l *!W ^*)WblT <t>'Or^ Q- 
69, BO-3, BO-17, BO-70, BO-71 ^5#r I 

t^#Ti7o ^Ttrfpr ^^Tlai^iT I^PTtF i|^ (§f^ t*i'l%l^Sl? gffofita (iSSo) ^1^ ^ 
il^TH^ ftwf%PT WTC^ WRs ^(W5tOT Sv&'KC-fsl W fa«*P1 

’ffeK i ii«fK ^rtf^s wnsmt isd-, C- t^nf? 

•TfW ’’I faB^ | i£)t; WTs^tPTl¥ (PT, il'SFft 'al^TRPfC*! ^qftfta 5 "57^ W^IT, 

1%*^ M^r zffept wi^ w ii^v 's Bifw ^rca f^r wrwfa w 

S'slR's «,(.ac.^ i 'sTK ^Icaail <P't<i s S'alft's Wt^FTla' *TK 1%?? (PfQ¥T 3 ®ts 

ISD- 1/53, 1SD-2/54, ISD-5/55, ISD- 9/57, I SD- 16, ISD-17, ISD-18, 1SD-19, ISD- 
20, ISD-2 1 , *pslf?r wn 1>r, %, il^T- S(b t^sj# | 


-b 




irtwa ^tw 2TNfi<p ^t^fcr 
#wtfera «ws 
snrr^sW'T *Tti?w%s- 

®n« w «tw y|^ 
^t®f% wtrr wr w 1 


®rtc*^ ®wf 

'STK ^TlTO?^ 'S?F^t*f : '*F i i=T I «t¥T 'Q WMf^ fa*fl¥ ^TTPTC*^ 

w<fyc's m m <w 1 cto'I?- w ^Ht® 4«Tt®t¥ ®iftw ®r^ ^rNt 

'5ftc?ra‘ ^r 1 ot?^ fsf^c 's 'sw ^ <> nwra‘ ^rt; ^£55 ^rK 1 ^ 's^ 1%fe 
®kt; cw^r foR<w « fj?ftf% ^ 1 ^r®? wwm « f&fr «Trc*rr 

srT^^ wt?^ 1 frfww 'srK *n®it 4<r ^ ?it-c8fl®lt (^iwt®) fc»rc< c*r 

^TKPT (bagasse) < TT'3¥T ^Tt¥ ®T C«fW ®bt®f 'Q C^IMfW fta1% ^?T I CHITS'® fkjftiJ 'Q 

^thkpIvi tefk® ws ^?r 1 fsf*c <pc,«is cel® xt® (^tf*r) 1 ^f®fE5?r 

ck»r f^rcsr w ^nr«m ^iwtwu c«rc® <Ttwr ^mr (^k \3 ^rbsm, issssi) 1 wrr*i<T ^rfsr 
*rr®r c^TNT^fj ^ <Tt®r ^n*#r « <gus w % 5 -tm ^ort^ wr ^rm i ^stk 

>4®!^ 1w '5TK 5fC^ Sff'dx® ®f% <P J 1 S 1 ■fe 3 TW 

W^® 8fl¥ ^«tl *TTC*T® ^®-®l^t*T (RT C®K «Tl® ®ti<p ®IW 51® ®C® ®|\sf® 

'y t i^l s 7*y (Activity): WlV*iW Chewing type ^<t° Commercial type -<4ft Wl^Z^TlW 
*tf<fb-fis far 1 





ii 3533 Rcttm ^t?®mOT , r ^rrc«i^ c^wm? 

(3 s ) ^TT (3) vO ¥ 

(3) (3) 8< I 

$. I 3ts3U f r£*l' ^nr«l¥ 2(1% 35“ 333 3^® ? 

(3 s ) vO^^T (3) 8^.^T 

(3) vb^, 1 j 3 (3) br* $3 I 

VO I ^5TfC*l?r %33%33 C333 ^ <31*3 3Tt3 Wl%® ? 


C? 5 ) vstw-^Tff^ k (3) %w3R3K3*r 

(3) «tw- ^rrarfe¥ ( 3 ) «iw- f3%f3f3 i 

(3 s ) S. sinensis (3) S. officinarum 

(3) S. robusta (3) S. barberi 


(t I f^fqRvo 'arrm Wfvs'SIMfa 3131 C3 S T 5 # 33313R3 g53 vfl3 W 71 ^3=? 
(3 s ) 313 wr«r f*T (3) BO-3 

(3) C- 16 (3) 33St3h 


v 




ido c^rfsf u>c<) RfR^ 
f%RRr j k.'»N'sm<p i \»c<i 
R1R o[j% ^fiRf®; 

^«tiw®T rr w 
R ttRRt i 


Rtc*!^ f*tw ^<j'-'so cafk 
Rifi«r Rlter £tw»r 
i£RX 2|p ^T >3 

RtlRRRtRKRRt W 

f?r*mr fRw Rtt>tf rr|r 
fwtRRte^ra i wtt 
Rtc*l?r stfvicvs RftwtR 
yR i£rx 
sIwiIsm i 


9 fT&' c l.'S FtWR «MJ ^s 9 !^ 5 IHrI&R, ®tfr t^oR, ^TK CRMCrr ' 3 T 5 RT PhIrr 

4 *(1^ c^^rhlfR 

* wt^r -5Tc^ w^o - ^ren^rer wfsr fsr^r^r ^rmc^T i 

* RlsRlTOPR 'RtR CRtRCRR RRR ^£R-R R>RO® <M(.<lt I 

CR CRRR ¥¥T RtCRR WRI >5ffR WfR ft®fR 'S CRtRCTR RRR '^Wtf^stCR 'SR^T'f 

^ 'RK rtcrr coca's 'sir Ritf^R CTt i RtR ^r^ ^T's RitRRs^t rjrr ^ Rtk 
rrcrr rcrt rrcrcr cr^ rsrr rh r*cr rtw i cr rirct RtRiRRitRl; wr rir rcrrrr 

RtfS - CRIR £(]>?r RR 'Q RtRT ^TlRtR StRR RRR I RtRtR RtR RRt RlRRI '5tRTR l R'®t W 

<Mt'® rtcrrt i rtcrr wri ri1t> Irrih ' s wf^r it®fR r>rtr rrr ^ rr Rrr rrt 

RtRtt® ^CR I RRT fw, CRtRR W RTtRR *M«R <3 f&fR RiRRtRR *t®<FRt RtCRR RTtR 

rrirIr j i w i<p^ k 's» i 

etfa 

RtvRtOl??RR Rts ^fihTt® RtR RfCRR WRT 2l(.ill®t^lil i(?o CRIr >4R C5IR RfRR iRRlR 
RWTRSfRR I 'bCR RtR R% ^fftRT®, tRC*lR R>CR ©tqiRqi'®! R5T RRO® RtCR Rt I Rt 
RRTtR RtfR iflR RTCRR CRf*t RtfeCR RTCR >4RR 'SftR RtRStCRR RsRCRt^ RR I Rt RtRtlft RsJ 
©tft CRRtCR RRTlR Rt ^ftR RtfR JJ® WW RtR '■SRR ®tlR 'RtR RtCRR ^RCRt^t I R 5 ^ R 5 ^ RR 
Rt iRJ i 4RTRTR RRTtR RtRt Rlfocil RtCR - Rt ^®CR StRf^RfR RtCR - , CRRttR 'RK RtR R^Rt RSR 
^T'S 'attCRR C¥!t® RK 9 fM <3 CRtR RJtRRS^tCR CR*tt RtR I 'SftCRR WRI RtRtRR® 

«tft Rtl^ (heavy soil) tRRTRR R^Rt RR I CRNtR CRCR ^CG°1- CRNtR Rlfac.^® V ^'®J" 
RRR^fCR 'afK RtR R*Rt RtR I CR^TRlW CRCR R# ItHt ^TTR RR Rlfik'®'?, 'RK RtR RSR I 
^stR RtRRR R# (light soils)-(^s 'sJttRR RlR RRW £fgR R&RtCR fefR RRt^f R?JRtR RRtR 
2fCRf®tR RttR I >SflR tRRlRtRR RRR R^R RNtt® RCR CRR ®rfi|fa RRtR (levelled) RtCR ^R° 
iXIRdRCR RtRlRT Rt^ (elevated) RCR «tR RR I RftR '®lRR®f ^iR^hs RfR'RHt wfRtt® 

^ttcRR RSRR «t«T RR I Rtl^R fR >it^R 'b.o-b-.o iflR RIRT RfRR RRRtR I RlyRtCRCRR 

Rtt^R RfRRfR'® R# '®TK RtCRR WRT W®M ^RtRt% I 

'aJtcRR f*tR>^ CrIr Rfl^R R®1lR 2fCR*t R^CR ^R° 2f^R RR 'S RTPlTtRMR SjRR R^CR 

fRRtR f*TW ®TRtR f%tR Rt» R^CR I '®ftt ^tlTRR StIrC'® RitRsfCR RtR 4R°v ^SR R5RR 
SKRtSFt I 

^SR R^RCRR WRT WtR ft®fRR RRR lRC*tR '8R 5 ^‘‘ i J : f I CRRR f%Wt WtR RtR R^Rt Slbv® 

RR | 'Sr^C'® ‘CSff WtRIR RtR W RSRt RtRa^t I 'RtCRR wlR R^RRW 3 o (RlR R«tR®t ’t# 
RtR RRtt 2fCRf®tR Rt CR% RtRR feR CRtR ^tCRlt RSR RR I iR^fRf^h® R'CRR'f^ ^RttR wfR RtR 
RRTt CRtt® RfCR (R#t 'Q RtstR i^i)§ 

* CR^t RtRR feR: RtvRtCRC^fR 2fFl%^® RW%, ^s£R RtCRR R®tR^®t RRIRR ^ RT I 

* CRRRtCRR RKRRT: RTR R?R 'Q RRR RtC 9 ^ RRt% I RfRR RtCRR RR sftRt$T%T “RjRRt 
t.®r<1 (Trench making)- R^Rt RtR I 

* CRt^ CRtJs RtRR feR: 'RS RtfR® i§jf® iX| RtRR feR KftR CRfR R®tR®tR RtR RSR I 




c%r '5iT 3 T (ict few- ia 
wi-prift) <u#® ferrfe'i 
c«tw CW?rtft 

“'IW W'tt 

Witt cwm (Planting of 
sett) wf 'srtrr i 


* ]JtW fefe fed: WIW 0#<rst¥ fed («o (fer 0w ) w<r I dW W feW 
istfe wfe feM Sfedfe i 

fefefe*! felt Wife® fe STMTCWT (Planting) fe - i I feiwr wfe ^W ftfe fefefe 
(Flat method of planting) 5, l fefed ftfe fefefe (Furrow method of planting) W° 
o i fefefe ffe fefefe (Trench method of planting) I fw (fe 0wffes l t; feW 
fed dfeT Cfefe fe Cdfe 0Wfer 0fefCW fetfe 0^[% 0fe 0fet; feW I wfe felfes ^'STTt 
SB's cfet cfet fer 'S 'swt 'srtfe fefeW i fwwitr ditfe o c, j iBi w wf*l ^dT SB's 
fed I 0<J>'sfefe felt fed Cfe3dT 0 til Ism feT ft's it feCfe fefDil Wfe, fetdd ¥¥51 ¥lB(.'s <tc j 1 ft 
fefdfefe 'S fedfeWfe tfed (dfefefe 'S fesfe, iibibi) I Cfefe Cfe-fefe felftfro Cfe-^sfK feftd 
Cfefe fed fefe fefe I 0feft Wfef Wife ftsfdd fefe (t/<b It fed fet; ( W fefeT fed) elWlWT 
W I Itftfefe fe°v^td ^Ttfe 'sfedtlt ]Jt%d Wife fed fefe Cfefe Cfe-#d few Wfe ilt fed 
(Mould board ploughing) 'Q ilt ^ (harrowing) 0fe iflcuq CfepsfK ferftd st^ii ift 
fefe 'S C$jt fe^Cdil elWlWiT I 

'few CfefeCW >1 W Wk'r 

^rK S¥3 'S wSfe3 ^Rfed dfefe ffefetd Cfetfet Sfe3 WfWT'S¥r fel few ^0wfe I few 
0fe0fefeTd Wfe Cfed ffeffe Wfe 0<K<M 0c.il I ®M W I ddfe Cfeft fetd %s 0feR s[s|3tfe fef 
fefdfefe feTs fife TO (fed | fePfettfeW C0ffes WT0fetWtd feltfe feW fefefe ffed 
CdfetCfe^T (fergfe, ilbVlb)? 


52°dv 

65°dv 

68°dv 

78°dv 

88° dv 

1 

tfeWfe% 

1 

1 

1 

1 

^f% 

(sub injury) 

W 

®<F 

^f% 

Wf 


WtfefeMT 'S feW ^fe tfetfeW fefefe fe¥lft CfeTT fetd Cfe, Cfelfe fefe (i(? fS'CfeW- 

Wfel^) fe®ts fetvfeTCfeCfe fe^TW C07fe c^illft 0W feTiT 'feW ¥|fe (feW 
(Planting of sett) Wl ¥t¥ I C0T?W 0W 1 fes CltW WW flfeW tfeW fes 
(Bud injury) W, fef feKs feW *Tt <l)«.'s W I feW 0^ C¥fW TO 

¥Tfe3‘'S fetfe CTfeT C¥f0fe¥ ^vfCfeffer fe, feSf <3 fe feww fewr 

fe tfefr w#i «i®r w 1 ^fent's few fe wnw fe^r ^fehfe- ftfe ww fefl 

Wfe ¥t¥ W Cfes 0W I 

fefefeT fewfe ^-fltltst C¥ Cfefe fe ¥|¥ 0wfe 0fe“ fes Cfeh ¥l¥ C¥, 

0^r cfef felt CW fe¥t ^fefeW 0ft TO ^Tit-fe’tw fef I fefe feTT 
(Polybag setling) ^01feW ferf^S TO fefS-Cfe^tw l W° ¥(¥t fefefe¥ 

TO WT cwtw C«r?fe WT fferw ( Wfe 'Q few, I 





i I >KOai C^f*f ^T5T CW C^5K *l*wf&? 


(^) ^STK 

(n) *tk 

* i 

(5 s ) i^,o CTf^r 
(5) iootTff^r 


(5) ^ 

C*r) m 

E5o ?f\5‘ ^jt’ft^ 

(5) i(?o C>Tfa 


O I 'arfc^ 'SFTI C^K pH C^S? 'sf'T ? 

(^>) 8 .o-d.o (5) 'b.o-b-.o 

(5) S.O-cSJ.O (^) 'S.o-tf.o | 

8 i 'arK w #f <N% 

(^) w*r wf 'Q 5#<r wf (5) 3W wf 's 5#<f wr 

(5) S'S 1 ) <F^®f 'S W*T <M ®f (-ST) 'ts^T <P*)®f 'S I 

a i ^nr*f^ ^jpt 55 wfcs ^i^t? 

(¥) wmSm-wfem (5) w few - w wt*prift 

(^WOT’Sw-wfora (t) w*k«^ - w fw-m i 


ii 




<\.8 ^ w'vsl 

4 *tlir 


♦ wN - _ 5 U ^‘ efT ^ rt ^ f^trr '' tf ^ rt^r ' s tmr^r i 

♦ wfwww # stw ^ f ^^^^ 4 rrw ^ wfpti 

♦ 'aTK 5 TC*Rr ^Wal ' fe ^ M^ltfWsItW i 



’STK Xtflj (FlW '5f^?> ^TM¥ ^ITO^TfFR C*n*H<pf?r *J SJ l°l I Singh (ibb-b) 
fwf? ^pift cf*tt <ft, w^ilt c^£rr?TSo-iio 

C^% *Tl3,(Iak.«ti, iVo Ooo C#Sf W¥lW Wlf^T®’, bo-ib-o C^% ^ITjM ifl<R. b-o-So 

c^fe w#r?rpr ^mif^® ^?r «rrw i w c^ ™ i #o§^ st^lwK ^?r ct, 

<P«1*H sTff^ 'SFF ' 5 TTC s i¥ ©tftc^s *n?T sfrFTPt ’5r'®JH*b < p]il I ^fKH’ ^lilxp ^TM?T 2fC?rM‘WT 

^t\s wpf '^b<i'll<pi^l*i < ’ffwr ww»rw wr •rt w 'srrc^ ^iw « fsf?c 

^snwfa *h®w ^ ^cBit ^rwwrw w® ^?r i wsrt, ^rw 

®rcu 'STTC*!^ wfc® m sttFTPt '®1?T ^'ss-rsWl'Tli ’’ff^Wf J i w lc < p *hW ^TW £|(.iil®ti l 


^ Tv ' Tlc ^ C ‘ r t ^‘ FT?FT '^FlfbRifD FlG ' S’fl ^ 1*1 ■ a j llil ‘ i !< l ^ ? tC <: t ^‘ fcjpOT ' ^pnft ^ CF!Ff 
'aflWr ©Hi £f% ioo-bo-8o (FI'S N-P2O5-K9O sfrFTFt ^T (FTC® - ’TfC^ 

(~ n ^ FT , isvs ) 1 \®w w smr ao % fes fer < pri<T c « rc ^ cw nsr c ^ tm / w # 

wr fct^r <fiwi <nfa ^rcrw wtrrf ^ * n <[ c « rc ^ zromt wr ^ rif%ri 

1HC5T ^ f®fc'®‘ 'STK F|W^ >SHT FTC^ 2f*TH WT ^CSTt ('*Tt 5 Pjf^PT, 

iSVS)g 

c 5 f ? Frs . 8 <Fs ^ FTf ^ f % 1 ^ ^ rrc ^ wt ^ rerc ^ ^ ttc ^ ■smsT 


j’'3R]<ir < ij\s|\s ©rt^^R 

tet<r-«tet<r Fi?r %*r 
wwrsrwr o^r 

StGTTM' <M C« $,G<I I 51b*1 

WW ^ ih 

« f?*f t^ferr fes ^ 

«r?*f wr ^ Rifle's 
« T 5 T ^ ra ‘ : ff*f OT 
'^' sttw^F ' 3 T 5 rc?r 
stran 1 


^ fi|<(i 

' 3 Tt ?' 


’^ItrroPiPTPT ( c > i < i /> ii ^¥) 









'sr 

^(t 




c^rm ' 5 Fr / ixi ^‘ 

( o .' S (?- o .^.( 2 -- o . ii (?% N - P205 - K20 ) 


i!P 




^«Fr 

( < 2 -.< 2 --^.< 2 -- S .< 2 -% N - P2O5 - K2O ) 


io 

ob 


(*0 

X ^9\ w \- i -spr is cw 

(to 

- 

- 


*00 

ii ) 7 f f 5 f _ CW 

- 

00 

- 


(«) 

3.0 ( Fra - 

- 

- 




( Frf & Fi ^ (( Fra ‘/ i ® i ^‘) 

ioo 

- 

bo 

80 



* Fttw ®wr (bone meal) ’dwT <FtFT <i <Fl< W «K, w (Fit ^d# ^rt^ W ^r^rmwi 


^■ Ri-ijT -^ nril ^ ^rm % 5 ^r ^rMrcirm wrc^r c § csi 3 sjorFr w ^<n %=r 

crptrciTi ^ 5, ^ i/o ^»r fe ® ^ ^ t^ferr ^ rrc ^ Ttfr ^ r*t wk ^ 

R s RiC '® ' 5 f 5 t ^ f*T C ^ ^' S ? TW ^ t 5 T J 1 i (Cil 2 fC ¥ t 5 t < P ? U .'® I 

^nw*r ^t^Fr s ^sprr^r (issi) ^stk ftw smr a sw? 

^ Ki ? r ^ * n<r ttstt t ^ lwr , fe^FTFr « ^ tfiw ^ sfomt wi ^ wr 

< wc ^ 1 ^®m £ r # r ^ ’ f ^% « c ^ r^rr ^stk m *rwfer ^r ^ gforrc ^ * ^ tfthtI : 





























i ^r<f 3t '5j^p#r® 3t3T f3<rr (^tk 's 3M3, 

ifc&V* 


cBf^r s.s 3s ^ 3c?mr 3 ttf %3 'Q 3 # ^fwsRr (*&&*) 333 'stnkw 


^f%3T ®[S|3«T 

4313133 ^ 

333 £f% 3&3R (C3fe) 


1t33f3 

33f3 

Iw^Wsr 

f®fv3 


i 1 < Jfl'®*i 

Rilhil 431313 
33ff3 ^33 

<J<'3'3 

CSf°Tt 



ifl-o 

sc? 


3, 1 fwsl, *l^ll 
'S 3^^ 

f3C%® Wffst 
OfS|3sT 

^8'5t, WMsT^, 

'Q 

Pl^l'Spf® 1 




sc? 


0 1 <1(3^ 'a 

3^ 431313 
333# 3«|33 1 

^rnfft, 
irm, wnf^RS: 'S 
! Bts' 5 t%f CSf^Tt^ 

1 




Sc? 


8 1 ^^Ife#® 

J1i(^fi) \5fS|3cT | 

<{$$<A 3 lW»rtfl", 

fH¥T, 

33° 

CSFTI3 

1 





i8 


* ijf& ■srlwff w £f#^s Oise's wW ytt^ wv iis «#f 43 rtMT 313 Ftwsr wsr ido c^fe 

W5W5HI 3f3 3tl3sr CTOs iiS C^fe^wt^ferrfes i 


2f#r^ 3wf33 c<i3i¥ V* t^fer, V* 33t3 33^ 33~ f&33f3 3(3 %3 3t3f?7rt3 w 
3MI3 £fC?TT 5 t Ws 3C3 I <flc>l 31311313 '3fTC3 C3T3C33 '5FU ft®f3 313T3 33M 

f3f*rc3 fefi5«i fao® 3C3 33 ° 3C3 ^f3C3 3lfi5<i 3Tc3 fsrf*fc?r fat's 3£3 i fspM 5 ? 's 

f®R3 Trt'iwij wt^r ft®f33 c*t3 '5Tw £fc?TT 5 t 33 c.'® 3£3 i 3lf3 ^33 'S ^'srfSf 33 ^ 

w ^ «t3 333 ^ fofoc'® <33 ^'sttw%t W3 (^rK 3t3tt3i3 8 3TCT3 

3w) ^3f3 eromt 33 c® 3t3 1 

C3MT 'arK Fft33 C33I3 Iw’Prf 5 ? 's f$R3 'arft33 3 ® wfc ft®f33 333 KfraM <mc.'® 

3£3 I W f&33f3 ^ Vo 33f3 313 5l?rr C313CT3 ^ 3M(3 3#t3 I3f3t3 fc® 3C3 I 

c^r^rc^ ^ 3&13 33 51313 5i3fc33 Vo t^%rr^r%Mw sKim 33 ??® 3t3 1 313 
sjwrc^g- ^T5T5r '5Trp^ c^rf^pg - ■srfl^ f^rc?r ^n^T^rr f^rcsr ^»t^t ^?r 1 V's 

t^rrr 'Q 33f3 313 mk ^ 3K3 313 3t3 ^ fafoc'® ff*r <33 wi3i%? 3301 ^3f3 



































SfCWt WW I 2fsf5T f%!% 0/8 f& <ff*T (W WT W° R'alil 1%f% ^f*T WffW CW 

Wrw (dM-fcrwr wt) zfrwt ww w 1 

<#wr 


ftw sTMTciTpg - w c«rw ww <ftw wr *r w w*r ww ^ ws wr w ww 
wr wr w (ttwtw 'aNsr<'of , #wt wr 1 ww cw Prate's Www wr wx. 
wraw 2forf®f%r ’’ffwfr wr w wr wr tw - ww wr w®TK*trft?r 1 WW 
'aW'oT offwfr W5 fww % 

T) SMJ^T ^ (Gap filling) 

'Stfxcva ww fr$r/wr cwrw w cw cw ftow w iw ^jTWWr w ^rr 
wwr cwrr wr wr wr 1 wcstt 4 wft ^rw ^ wr wr cw w wr wpw i 4 

w®fl^ w cwkw io-ie few w;w w^ wr m 1 wrsw wwr^l wr 4<Ft 

WfTW 3W I CISC'S W »rr ^nw ^®T CW (Live irrigation) ford's 

^rr ^ffe w wk few ww w 1 

•sj-) 

ww f»tw Wtk cwr writer grew wr few w ferss ’iferrw fer 

£tw ww w<r 1 w*r «i wr w*r wst fwfe Wt gfwrwr w ww w «h» 
w®w grew « ww wrw <tiw 1 «rfr ^ w ww cww w fer?r ^rfewr Wt cwr 
■w w ww feww ^ w w wr wst w wr w ferss ’tferw wwwtk fe® - 
w<r ^rr 1 ^®w w#«Wrc<$ ww wr ww wr wr 1 fef ^ft ww cww w w 
WW «tfe'£> ¥lf& WT fe® W I ®W 4 W¥ W WW W OT feS - 
ww ww w® ^n^rr wr •tt w - i wi¥ c^trw c<p^t ^rtl^ ww cwr <jjfw 
^ wr w <i)«,'® w 1 

?t) 'SfTWt 

'stmtw ^iwth 'ar^ j iiw ^rtcw wfe®‘ ^lw swfw ^r^w 0-8 w 'wmr w wr 
wtm ww www wtrw wlw w^r ^r®nf? fewr 

w^ fwH^r wr w 1 'w «tt wfww www x# wwrrw^r wiw wr 
i®iwnw wr ctw ^rw 1 


Wt^ 1 ^ ifW ■sr# '§t 6 T 
OT «¥T I 2r«T5JW 

^f*T OT ^3TTt c*w w 
f^rWelWWa sflTT 
'fl<p^T 3 T c^rtsTtr 

■srtf^ fe® - ^ 1 


^) ^TtrW CW^"si# CW¥T (Earthing up) 

w»r *te cww www ijw ■sr# w'sm ww 1 $mw ff*r <w ^s?rr cw 
f^pikrW smww £W ifl WW W WW cww wtl^ fw®’ W I WdW CWW 
cw Swtr WTT- 

o WW®WW^ WW^^WW'^’TIW I 

o gfcwnw \5r1%^s? ^f»r wr®‘ w : ?w *rr ^ttw 1 


o ^ftww wtr^r wfw® wrfw ww cwt's cw ww cw?r 1%f5t wnw®r c«iw iw 
wr 1 



®) '®roiT *lfii*i>ki<w c f 

wrt wr asfroRr wtot m tot w ^rr ms- M^<r MRit c«w ^rnr i c*r tow tocm 
wro wr <rf?rTO<T wr 4 <i# wMfwr i totot $ wror wr #t w cw 
wto w w wrof?rf^TOc<r w® tort 1 cw- 

o wm totost tocM Rfesj toItoto ctotorttos' TO?ri?r £te°r to^ < TTO®fc'® ^ 
wro tototo tort 1 

o wrt eror w totot mcw^rt ^fft?r <#r ww wf 1 w W c w topt ffe 

'sr^-jQvs tot to tototo f&fe ’TfroTR <pfa «i cw 1 

o w wro toto totort <rt toi: totoct ctort w totort mwto c#r tocto 1 


TOc®tt w toctot to toto asfroRr tow w totrt tot cTORFt %rprrc^rr TOfi> toto 4 tot® 
wro toto crot ^rfrow w tototot 1 

t) w c%*r crow 

w tort iii^# w^f tortt wrr totot wv$\$ toto ctotto toi: #r ctort toto 

TOfTORT- 

o tostot tort tort 1 

o ’rr^ff^r ^iwrt 1 

o totcM wtotoRt ^nrr 11>fe ’TfrorH tort tort 1 
o cropr cro*? ctoto TO? »iw TO¥ 1 
o %®f froRRro wtot '© c fT© c t tort tort 1 

TOC®tt W TO5 TOTO CTORT TO5TO TO TO7RT PM CTORT TOW TOTO<TO CW (RrW Mat TO5 

ctort froro tort 1 ifliSFu totortI; sflrolt toto wcto 's totostortt tocto ‘ s rr®t fe?r torttto 

WITO TORT TOtTOTO TORT I TOTTOafCTO TOTOTOlTO ijTOfTOT 0/8 It TOITO wrt ^toto ctort fTOTO 

TORT I «W 4 TORT TOTO TOTORs TORT CM WM TOTOTORTT TOWCTOT TORT ®ffTOC?T TO MT I 
onrM ^tt5 ’fMfe ®r'feai f^1%rm'5rf;aM's 1 

■^) cW CW'S^ 


^rrcM ^trw (M*r c f f'STrt : 5 ft's <rt ^'Tf^Rr <Mt ^?r ct^tito c $@ t <> rcv& ^tki^ 

c^r mwtt «rrc^ 1 ^ mt® ^tcm c?^r ^ c«rc^ wr ws wctt 

<frc*r^ wtwi cW (W^ w^r 1 

T>) CTF 'S n# 

Sw ww w wcw 'Stfrc'B cm grew wr wirw^ 1 cwrr, wr ^C 5 ? ^^lt 

nM^l<i] 'TORT MRM ' 5 TC S TT TOlMt TOlMt TOM^T ®tfe MT MT I TORT 

WM < TTOTC s Tra' biTO TORT W I 'ol^ att ®ffco ft®T Tffi WfRTO 

^Iwto^t mtc?t ’T^rs ’Tirorrc^r , rtf*T mtok f^1%B : tottb tot^ i ^ itht mthi mtc?t ^rf? 
Wfe^sfe^W^TOWsTOfes^T I 


wTOrwirr TOcsTa' 
iSTO lbPi<i v r& 5 rf c f 
TOr <R?r Wa ®rtW 
^ ww ^' 3 ¥Tt 
sJIwt ^rsraw <#r 
fW^TOT^T^Ts 

I 


WTST^, WWW «tt TORT ^TO S f&fe ’T^W TORT W W TOlTOlTRT wf^IW ’Tlt^T 
WRWMMWTW's #rftWJTRfWs^l W WOo* f%TO^ 'S 

5 ifsrRc<t> ^TOcroi&^toTfTWTOife^i 


id- 





*rfr cim cw- =n=T ’W, (Trf^ar ^wr, cf^Rrf^PT, c^rr twit? 
cwitw cm- ■srfsRt c’fm, ^$?r ¥f®Rt c^im ^wr 

3S?T «TIW I <p«ii < Th3TTR 'Sf f 0‘ ^Tsra^T® ^ (Rffl - i£R° C’TW ¥[¥^5 

1 iX 5 T WT '5TR ir fT^‘ I 

W]ffM 7 T (Activity) ■■ wt^t *ifm?rp T^y 4cw 'swy wlwlwt w / 


i-b 




i I ’sTMRT? (RW J l<lu>Gil cRR C^K RWfRrH ? 

R) ^QjtOSH R) WMPT 

R) ’T6K R) I 

3. i ^stk fiw fa^RilRa c^k Riwrwm j i<K.ix.ii cRR rcrr <p^c'® ^?r ? 


^) RfcdJrcSH R) RRWtR 

R) RRR R) RWR I 

o i R^IRRa c^k Rrr rr rrirr wr £frar®tiT ? 

r) Rsrm R) rriRrR ^trr 

R) twt-RRR 's ^spr R) <rrr 's Rf<j<r 4RRR RfRRf& i 

si ^srN^rc^ fR"f^ff^r®- c^t=j ■gl^' ^rf?r sfc^rrst ^ 5 ^ 5 - ? 

<f) t^%rr 'Q r) t^ferr 'Q ^RR 

n) t^ferr 's Rf’Wsr R)t^%t'3Rf?RRt<r 1 

(? I ^RT^^I^RMR^RfRa (RHRMR^ wR?TRR WT^?T ? 

R) CWo* cRRtR W R) RR RM^ftRtR Rcttm r<irr « w 
r) hr rm Rti: crr rc^ rrt rt Rc^s rkr 

R) RR^CRI^RlRworwRw^it 






*tlfr W’5TK#f « 'srtvslt 

4 R1& (RtR^JlRfR 



♦ \rr wfe rror rkr ¥«iWi( r -3 *# Sirr wnrs rrtrr i 

♦ 'rtrr RfeiwiR rrR R<fe wc® rrrr i 

♦ wr^r -sn^fl: ^ #t^rc^ f&liT ^q '©vs - ^^n^fir ^ ^»r ^rrNrr ^rmc^r i 

'RTRR <pq«i 'S WR ’©•TRvs RfR J iiW Ji»)cil >-3R° -'liW W?R WR Wfe feR fRW <pw I 

cwrt, fep? <ircr<i ^ wr fer wr Rfeiwr w rrrr wrr wkr fife Rfen wr 
wr i wfew 5 , feR^ rrcrr rtr wR wfer Riw w^rr^® ffe fesifsp® wr rir rcr 

47W3 fife RfRRH WR R|R I WRR WR 5f1®lt few feR3 ffe WlWKRR WR fife 
<PW I t<l 1 M- R s S<ilc'a CRRfCR fiic°l fbfii WIwkRR WR iS-iV%, WlRTOiR CW*1 
fifeRWRfe 4 WR RIR °i-\r% (f^pr, *bb<t), Wfe 4Rwfe WTRR Sw wr 4R° V 
w cwr RfeWR ffe fetiwiR wctt wr fer 's Rife r^wr rrirr ®h riw 
wmrw 1 


wirwr 


RTfew*! wr wfe cRfe crr ffef— w <fefe cwr wc wr w ^fer fe- i 

W CRlR CRfR C¥M fef^T R'HTRTCR WR RifKI WlR ©1*1) (WRfeRR WHIR'S i<p% WR 

fer wr wr i wr wfe rrr wrc? fwrr w RiffeWR cr?r cwir ^wst rrr wr rt i 
(fer# wcr ffefe wrr^w c^rr cwr fe® - wr cr wr Rffer wrcw 

o crRr i£j<pfg wR cwS mh fi®R Ws - R'»'s a <pw fifiwR (Re® - rr '*R 3 , snrr rrir RfS 
rcr Wor i 

o RftW RRR iW-i8 R|R WR I 

o WW fei RWT CWR 4R°s felRR few Rfel <fe WR WlRTR I 
o RtvsTWlRWR (fe I 


o 'arrcR < ftw ^ r rt ^tc®' wr^rw® wr# wr wrrfewm*[R^?ri 


'W <pf5>H ■'I'lRfo 
’[ferR (R Brix Rw 
<#f^o) i<W?. 

^C5>tc®t^ ■ s t&5rf c f <pfJ^ 

’IRfe br< f-Ssff % 

(RwRr, iisvs.) i 


VSR fife ’ferMt WTCRR '#’twt vflW ^TR feR R5R ^-fecR RRffe I 


R (Refractometer) *Tf5R RC3R RR1RT '5TTRR RjRRWt iR^R^T WT 
RR I RtRRRs RTC^R fe?RR feR^ ^5RR CRR RR R?£R RCR ^RCRR? RI3R RKTOT RCR 


(R# fer wnfe RfeR fern wr ^r i feR^ ^rrcR fer R*rrfe RfeR (rt Brix 
RRR RfRfe) ^o-^% v£)W ^tCSR RfeH fer RRffe V(?-i s>(?% RCR (R1WR, 
i^VSs) I 


vsrrtRR RfRRWTfeRR WR RR RRfCRf CWRR ffe Rife RRsCR R^sR RCR Rife 
i£)Rj^ RvsfCRl; vafTCRR CRfe CWj (RvSRt Sib's | CRR RRCRt; Rt Rt : ^1RRT feR ^TR WR 
rtt I CWRt, liRTs ^rlr«R SigRlRtRl «r?R (tr-io%) Rifes CWR RR I 


^TR Wfe RR Rfe CRM! R1R CWR fblR Rt 'Svf feRRR WT RR I ffe feRTRR WR 


WCTT ^TRTR ffe WR vflR 0 s feTTRR WR WRT ^TRIR R3 fes/WR fefes/ffelR 
Rife Rife WR Rife Wt W I WtRfWR CRlR feRlffe ^TRRR RsWt R1R C?oVsR m 



’smww cwtfww wr wrtfw 
ww c«tw ^wtfw 
Tsm wl wfe WtTsfe •m 
feltw wfwfir®- i 


^w ?nw CTf? sc-ss 
wswrwrw 86-60 «iw 
%mw(5m^r 1 


fwfe ’aitstW 

ww iww wiwt gw's wrfw, 
cwfenw fefe 
OTferOT Wwwr> , ^[Wlw 
w*wwt, wWwtw, 
Wftfs Wwtfw 

i£/~gl ^U/'ilfcfT l 


tafoc.'a ww 1 1%? fsfw 's 'a® ft®fw w w i(.<p 'sric.'iiHf woti ^c=Tt (wwwr 's wmw, 

ih>bi) 1 

W) ' i 5 TN' feW f&lw fife 

f&f^r ft®fw wwiw ww ^rK wife ww ^-sotot wiwt-wtwfeT <otw wfwwtw wot ffeww 
ctwT ww ^w?. fbfawww w ■ftwwR ffww wiwtot tfeB cwrB cwrB !)wwtw few® wwrwwi 4 

TfewraOTTKOT CSlWW WOTW WIWTOT few WOT OTW WWT WW 4W° S Wlwfe WOT WOT fern 

wfewT *jw wwi ww 1 $ ww^rw wTOTw ww fwfBr pt^ Wicw ^wr wot gw%r fwf w’tgwT 

c«tot wiw wr w w « wot wotw wr www, ^w 'Q Ifewfw wiw c#r wr ww 1 
fem fewOT fetaf'® wmiwr ^ W ferwiw ww wtw few ww W ww ^ wfecw 
(Pan) flw few wwr ww wwT ww 1 4<r wr ‘fwfwfe&B’ wiw<f fife wiwr s cwnwr ®wsw 
fetM«€^Wfepi|^«fifewWfwi7r'sf^ri 

*0 ^rW few* '©wfe 

’WTOTw OTife® wr ^wOTffe® ww few* ferife® w*ife® wr wr wfer wwfe ^s fwwOT 
fefe® 1 'swsw ®ww®wiw wrw wotw few, ww fi®r cwwtw wwrfe 4w° v wjwwt® 
fefWlWOTOT WWOTW few few wot 1 wrwtww® wr few* w ffe# swr wtot 

OT^WsT WW- 

o wwfe®m 

o WOT W%|W®W*W c r 

o ww ferwiww*w c r 

WWfeTfe 

WTOTW OTOTlW feW*T fWW* few OTlWlW ffet ^ WT W-Wfe Wife® wMt; WOT W 
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